Inside Our Fi irst st 


Space -. 
Station NA 


baifa: ca fee Tacame. MACHINE LE: 


How to Install a Stick Shift— ‘ 
yar Features: Tibeebtor f Ignition—Positive Crankcase Ventilation 


20 WONDERFUL SMOKES! 
Vintage tobaccos grown, aged, and blended 
mild ...made to taste even milder through 
the longer length of Chesterfield King. 


W 
CHESTERFIELD KING ® 


TOBACCOS TOO MiLD TO FILTER, PLEASURE TOO GOOD TO MISS ttre 


21 epee ES MAKE (om = 


uu HE 
LONGER 
uNcty oF 
CHESTERFIELD 
"IN 


OnESTERNIELD KING 


Me SAVE 
FROM FACTORY $e“eseeme POWER TOOLS 


GUARANTEED TO DO THE WORK OF $40, $60, $100 UNITS 
ke RUGGED AND VERSATILE REVOLUTIONARY PATENTS DECREASE COSTS, INCREASE EFFICIENCY 
3k PROFESSIONAL QUALITY Top quality full scale power tools of heavy duty 100% cast iron and steel. 
x LIFETIME ENGINEERED Sat patents provide added elicleny,accurecy, savings, Nothing let out but 
exp've gingerbread. Parts made, assembled, tested, packed in our own fac- 
direct. No store profits to add to cost. 


GUARANTEED TO 00 THE 
OF $50 BENCH SANS 


8” TILT ARBOR 
POWER SAW 
KIT 


*O2e 


Wadd a tive steel fr 
worn nuts, bolts = 
for sturdy base, 
all instructions ry when 
‘hvourh 
1 at satisfied, 


6” SWING 
3-FT. LATHE 
Sturdy all cast 


$985 sls wih fe betes sod 


factory 
Optional Faceplate 
Complete 


{turning Sows, PROVED BY § Schon 
MORE THAN § 100% 


precision 
round 
DELUXE - fd steel 
BALL BEARING 


WOOD SHAPER 
KIT 


‘Froove joints, ete. A-B-C 
ssambly abr 
thing incl. but plywoed for 
Greased:for-life ball bearin 


cant ton bows 10 DAY MONEY BACK GUARANTEE: 
wood ports, moter fence, assembly. Preis You must be satisfied or money refunded. 
Hold-down sssembly Jhtei een AMERICAN MACHINE & TOOL COMPANY 
wd Dept. PS-122, Royersford, Pa. 


‘optional—$2.75 


UNCONDITIONAL 10-YR. GUARANTEE. 

32" RADIAL MAIL COUPON TODAY! ae 

DRILL PRESS American’ Mac P5122, Royersford, Ps 
Blete send me the ui hace. Pama i flen 

0,0: 5 nat be fu aati wil ttt wit win 


F.0.8. Factory 10 days for full refund. Mo questions asked. 
YA" Cap. Gear Chuck Ine Jointer-Planar $19.95 [7 8” Saw Kit & Rip Fence $13.45, 
8° Saw Kit $9.95, Lathe & Faceplate $12.35 
all features of standard drill press, © Lathe $9.85 Drill Press $29.95 
many extras. Head raisas, lowers. Greatly down $17.70 


Ty Shaper Kit $14.95 (Shaper Kit & Hol 
NAME, oy i 

ADDRESS 
crry. 


Increased depth of throat. Can be pre-set 

te any angle er position for on-or-off table 

drilling =". , evan. horizontal. drilling. All 

cast Tron_and ‘steel, UNCONDITIONAL 10 
SUARANTEE. 


ewe Popular Science. 


Robert P. Crossley 
Editor 
Howanp Jexsex 
Art Director 
Assistant Managing Eaitors Boating Editor 
Rendall W. Geodon Jim Roe 
Rebert Pr Steversoa Home Workshop Editor 
Sheldon Mt Gallager 
West Caast Editor 
Wesley 5. Griwwold ‘Art Associates 
‘Anociste Editors Rebar Start, Kenneth Buddlington 
mi fark Dorr Herbert O, Johansen Art Production Manager 
Electronics snd Technical Editor Alex Markovich, Joan Steen Ase Wee 
Hiubert Luckett Ruth Westphal 


Pho 

Photography Editor Editorial Assistants Ww. we mn lorris (Chic 

Pine Ee Heron Heanor Crapulig (Chief), Arma Dall Ibert Ds Bost 
Barbara Weluhett, Dorey, 


Joun R. WuHrTING, Executive Vice-President and Publisher 


December 1962 
Cover painting by 
Ray Pioch 


SPACE AND AVIATION 

Keeping a Date with Venus + 43 
Peenemiinde to Canaveral + 67 

Inside Our First Space Station + 96 


ju closing in, |» CARS AND DRIVING 
who would get the Transistor Ignitic 


rocket secrets of = 
Peng sci te a , Latest Sporty Cars from England + 64 
orders from Wernher Renault with an American Accent + 66 


pon Pet spel oem Trouble-Shoot for Young Mechanics + 70 


What You Should Know About PCV + 92 
Shifting to a Floor Shift - 126 


SCIENCE AND INVENTIONS 


Teaching Machines—Do They? + 58 
. plus “PS peace Yourself Chase” 


Take a ride in the Scott 17.D.75 with spression: Science V: 7 

Fehea rele te eet Des wes Depression: Salone V S. the Blues 79 

It's got everything! Page 11. Second Deck Makes Bridge Biggest + 90 
The Ship That's Built to Sink + 103 
BOATING 


Boat Elevator Speeds Drydocking + 
Le ee ie 


What's New in Boating - 


i SPECIAL REPORTS 
‘A farewell salute to the Mallets Blizzard Busters of Berthoud - 48 


that 
mountains down fo sise-Page 4. Those God-Almighty Mallets! - 84 


2 POPULAR SCIENCE DECEMBER 1962 Copyright © 1962 by Popular Science Publishing Co., Ine. All rights reserved 


— If)" 


HOME AND SHOP 
Round Shapes from Flat Boards + 116 
Simple Bending Brake for a Shop + 130 
2 Trains, Different Speeds, 1 Track + 136 
How to Find Space for a Shop - 140 
Firepla 


You Dial Any Speed on This Drill - 154 
What's New in Tools + 158 


PHOTOGRAPHY 


A Photography Gift for Christmas + 108 
3 Tips for Better Photos + 139 


ELECTRONICS 


Carpenter's Level Sounds Off + 1 
Zenith’s New Record Changer + 150 


AUTO REPAIRS 
Hints from the Model Garage + 36 


Gus Puts the Brakes on a Fast Deal + 160 | 


PICTURE NEWS 

Winged Boat Skims Water + 63 
Super-Truck for the Desert » 73 
Sub’s-Eye View of Mystery Weapon - 83 
Tank Keeps Hot Fuel Real Cool - 106 
Auto Engine Powers Motorcycle + 107 


SHORT CUTS AND TIPS 
Easy Way to Cut Glass Disks + 121 

n of Fat Is Handy in Shop + 13 
Power Socket Hidden in Bumper + 125 
Nuts Molde from Epoxy Cement + 129 


Casting a Concrete Planter Box + 138 


EVERY MONTH 
s Readers Talk Back + 
The Ma f Science » 13 
Getting Ahead + 20 

Shop Talk + 24 


Detroit Report 40 


Wordless W. orkaliogs 14 


24 “EB Printed in U.S.A. 


the best money 
you Can spend on your car 


HASTINGS PISTON RINGS 


Stop Oil Pumping 
Get new car power and 
performance from your 
present car with Hast- 
ings Piston Rings... 
motor-engineered exclu- 
sively for replacement, 
Your Hastings re-ring 
job will pay for itself in 
oil and gas savings! 


HASTINGS OIL FILTERS 


Keep Oil Clean 
The only filter made with 
DENSITE—a super-fil 
tering material that keep: 
oil visibly clean and fre 
of abrasives from one 
filter change to the next. 
Hastings is your best 
bet, too, in air, diesel 
fuel and gasoline filters. 


CASITE ADDITIVES 
Make Your Car Run Better 
Tune-Up trees sticky valves, rings, 
$1.25. Motor Honey quiets engines, 
$1.30. 3-C stops hydraulic lifter 
noises, $1.50. Smooth-Seal stops 
transmission leaks, jerks and jars, 
$1.95. Leak-Stop stops cooling system leaks, $1.00. 
Stop-Rust inhibits rust and neutralizes acids, $1.00, 
Results guaranteed or double-your-money-back. 


‘Ask Your Service Man for Hastings Products 


HASTINGS MANUFACTURING CO! 
HASTINGS, MICHIGAN 


PS readers 
talk back. 
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That Aladdin’s Lamp: the Laser 


My hat is off to Mr. C. P. Gilmore [“The 
Incredible Ruby Ray,” Sept.J. His technical 
explanation of the laser is detailed and clear— 
no fog factor, His tactful avoidance of confu- 
sion factors (such as the quantum theory of 
electron energy levels) effected a more mean- 
ingful understanding for a wider range of 
readers. My young son and I could discuss the 
laser intelligently after reading your fine article. 

M. W. Rerrateven, San Jose, Calif. 


...-Lthink evidence points with little doubt 
to use of some laser instrument by the Russians. 
I think they've been using lasers for some time 
to knock out of the sky such machines as the 
U-2 plane. 


G. L. Dupont, Montreal, Can, 


Chopping a Way Through Bits 

Thanks for “How to Chop Like a Champ” 
3) ally for the illustration of the 
various axe bits. Chad always thought that the 
“California reversible” was a “swamping axe” 

versa. 

Pucific felling” axe shown was made 
also with a straight double blade or “Sager’ 
pattern, The long narrow blade was essent 


in cutting the notches or board holes for the 
falling boards used as scaffolding to get abov 
the swell butt of giant northwestern tree 
Since the advent of the power chain saw, it 
no longer necessary to climb the butt—the 
powerful saws whittle the tree down to size at 
ground level. I grew up ona ranch in Washing 
ton—a stump ranch with many huge stumps, 
relics of the old days of logging. 

Jou A. Fuercnen, St. Paul, Minn, 


Electronics Student Earns an A 


I've just finished reading the report on the 
Knight-Kit tube checker (“Two Exciting New 
Electronic Kits,” Oct.J. You say assembly time 
is about cight hours, but I built it in a little 
over 3% hours, I found it quite casy to put to- 
gether and the kit worked perfectly the first 
time I tried it, Tm taking a course in clec~ 
but T sce no reason why construction 
ne should he more than 4%-5 hours. 

Lanny Nani, Ashtabula, Ohio. 


Editor Gallager did put the kit together in 
less than the cight hours mentioned. This was @ 
consert estimate of how long it would take 
a beginner. 


One (Bath) for the Road 

‘Talk about service stations! A friend of mine, 
just returned from Japan, tells me that over 
there customers are offered tea and hot baths 


while their cars are being washed and serviced. 

Sounds like this “bath break” is just what some 

of our dozey Joes and drunken drivers need. 
Mantix Lave, Brot x 


Boating Angles 
The elevators to keep a boat on an even ke 
{“What’s New in Boating,” Aug.] look lik 
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IT TAKES A REAL 
MAN TO WIN AN 
1.C.S. DIPLOMA! 


Here’s training for the man who can take it 
“straight”—without the fancy trimmings. 

With LC.S., your “classroom” is your home. 
Your “laboratory” or “shop” is the place you 
work. Every minute you spend is productive—no 
commuting, no long-winded discussion groups. 
no waiting for slower students to catch up. 

You gauge your progress not by marks and 
grades alone but by pay boosts and promotions. 
And these are likely to come fast 

This is the most demanding kind of training. 
You select your own subjects, set your own pace. 
apply what you learn to your own specific needs 
—all while holding down a full-time job and 
possibly supporting a family. 

Is it any wonder that men who can win LCS. 
diplomas often turn out to be leaders in their 
fields? I.C.S. has more of its former students 
now in supervisory and management positions 
than any other school. 

It takes @ real man to win an L.C.S. diploma, 
And the first step is mailing the coupon. Such 
a simple act sounds easy. Actually. it’s the one 
thing that separates the “planners” from the 
“plodders.” If you're the man we think you are. 
you'll mail the coupon NOW. 


Accredited Member, 


For Real Job Security—Get an 1. C. 8, Diploma! 1. €.S., Seranton 15, Penna. Karten Heme Study Coun 


K1418X, Scranton 15, Penn. eval: P.O. Box 418, Honolulu. 1 Carats: 
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succec 
about the field I've checked below; (3) Sample I.C.5. Lesson. 


td, Montreal) 
2) opportunity booklet 
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Now 
WHITE CLAD® TAPE RULES ARE 
EASIER THAN EVER TO USE! 


NEW END HOOK 
won't ‘climb’ off work 
when blade is held at 
an angle. Self adjusting 
Slides to compensate for 
hook thickness on both 
hook-over and butt-end 
measuring. 


FREE NEW 
BELT POUCH 

for convenient carrying, 
Made of strong, light 
weight plastic. 


Plus 
EASY-TO-READ RED AND BLACK MARKINGS 
protected with new, 

super-durable Lufkote 

finish, 


MEZURALL® 

TAPE RULE 

is pocket size for quick, 
handy measuring. 6, 8, 
10, 12-ft. lengths, ¥4-in. 
blades, 6-ft. $1.19 
(Also available in %-in 
heavy-duty 12+ 

blade.) 


MEZURMATIC® 
TAPE RULE 

has press-button blade 
return. 6, 8, 10, 12-ft 
lengths, ¥%-in. blades, 
6ft. $1.49 

(Also available in 
heavy-duty 10-tt 

and 12-, blades.) 


Look for Lufkin measuring tools on display wherever 
you buy hardware or building supplies. 


/ F KIN 


Measure for 
measure, 
the finest made 
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neat trick to keep a fast boat from squatting 
But there are other angles to consider. 
Forty years ago I had a 16-foot launch with 
a fantail stern and a two-cylinder, two-cycle, 
five-hp. engine. This little round-bottom job 
did cight m.p.h. Figuring 25 hp. would drive 
the boat at Ieast twice as fast, I converted and 
installed a four-cycle Star motor, Result? The 
bow came up, the stern went down, and I went 
nine mp.h.! My boatbuilder fixed me up by 
installing “squat boards” under the fantail be- 
low the water line. This worked fine and I got 
about 12 mph., but I almost swamped when 
I tried to back up. All of which makes me 
wonder what happens to a transom-stern boat 
with Sea-trim flaps when it tries to reverse; or 
when a big following sea climbs up onto those 
nice broad flats? Maybe they automatically 
hoist out of danger? 
Rosent Marroon, Mount Carmel, Conn 


In the years 1912-15, when lighter, 
-speed engines were replacing slow-specd, 
heavy-duty ones, it was common practice to 
equip the fantail of canoe-stern boats with 
“squat boards”"—a wooden edition of the: 
elevators, 

Incidentally, m: 
with many years’ 


y I say, as a boating man 
xperience, that water safety 


and water speed are diametrically opposed and 
the modern tendency toward tiny, fast boats 
venturing into unprotected waters is dangerous 
in the extreme. 

J. 


H. Susstan, Long Branch, 


Phonograph Almost as Old as PS 


was interested in your listing of old Edison 
phonographs [“I Restored an Antique Pho 
graph,” Oct.]. I have a phonograph I believe 
is older than any of those listed. Made by the 
North American Phonograph Co. of New York, 
it is a cylinder type and wet-battery operated. 
Hard-rubber tubes go in the listener's cars, but 
a three-inch horn can also be used. The motor 
is wound partly on wood and partly on iron. 

Patent dates read from Feb, 18, 1878 to May 
8, 1888. A plate on the front says “not for use 
in the State of New Jersey 

It weighs about 100 pounds and I am told it 
cost about $200. 


W. H. Massey, Itasca, Tex, 


PS Picture Adds to a Vacation 
In September [“PS Readers Talk Back”] Mr. 
H. O. White of Amberg, Wis., told about a 
cylindrical slide rule he used in 1911 at the 
Shenango mine in Chisholm, Minn, 
Last summer we spent some vacation time in 
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This Free sample lesson 


can start you ona 


high-pay career 


ACCOUNTANT, 


AUDITOR, 
or CPA 


we demand for trained Accountants far exceeds the 
supply. Salaries keep going higher, promotions come 
faster. Why remain in a dull job with insufficient pay 
when you can qualify easily—in your spare time—for the 
big rewards offered to the accountancy-trained man? 
‘To prove this to yourself, send for the interesting 
sample lesson which demonstrates the remarkable 
LaSalle method of home training. This lesson is yours 
free of cost or obligation. It will show you how you are 
guided step by step through actual Accountancy work 
+++how you lear by doing... how thoroughly you are 
prepared for every Accounting task you will be called 
upon to handle in the business world. 


No previous experience required 
LaSalle’s distinguished faculty of expert Account- 
ants and CPA instructors starts you right at the begin- 
ning... then supervises, corrects and grades your work 
all the way ... right up to qualifying you for the Certi- 
fied Public Accountant examination, if this is your goal. 
You train in your spare time—at your own pace= 
without losing a single day from your present job. 


Which of today’s many Accounting 
positions do you want ? 

Regardless of your present job—if you want to qual- 
ify as expert Accountant, Controller, Auditor, Income 
‘Tax Specialist, Government Accountant, or Public Ac- 
countant, LaSalle has the exact plan to prepare you 
rapidly and inexpensively. 

For over half a century, LaSalle has been a world 
leader in business education. It has trained at home more 
than 1,000,000 successful men and women. That is why 
@ LaSalle diploma in Accounting is a credential re- 
spected by America’s biggest companies. Mail the cou- 
pon now for your free sample lesson and the free booklet 
“Opportunities in Accounting.” 


LA SALLE 


EXTENSION UNIVERSITY 
A Correspondence Institution 
417 South Dearborn 81, Chicago 5, Il, 


as 


up to 56% increase in *, 
» Pay thefirat year | 
ma 


LASALLE EXTENSION UNIVERSITY Hi 
‘A Correspondence Institution 
417 South Dearborn St., Dept. 12-066, Chicaze 5, Ml. | 


Please send me, free of cost or obligation, your sample lesson | 
and illustrated booklet “Opportunities in Accounting” 


QUICK QUIZ BY QUAKER STATE 


AIR CLEANER 


exnaust 
MANIFOLD 


1. What is this device (A)? What is its purpose? 


2. What does this symbol stand for? 


Pictured at top is an “‘anti-smog” type crankcase 
ventilator which prevents crankcase blow-by fumes 
from escaping to the atmosphere. The life preserver 
stands for Quaker State Motor Oil—because it is 
the best engine life preserver. 
Refined from 100% pure f 
Pennsylvania Grade Crude 
Oil, it keeps your car on the 
road, out of the repair shop. 
Insist on Quaker State—the 
best engine life preserver. 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 
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Chisholm, visiting the Minnesota Mining M 
seum. We noted a cylindrical slide rule on dis- 
play that was evidently the very same one Mr. 
White used. It was interesting to me as an 
engincer to see this instrument. I had never 
seen one until I noticed the picture, captioned 
“Numbers in the Round” [June, p. 194] that 
caused Mr. White to write. 

Eant Benxnenten, Chicago. 


Rx for Auto Thieves 


Our town has just suffered the visitation of 
automobile thieves, and those who still have 
their cars have come up with these suggestions 
to thwart them: 

1) Keep a good watchdog. 

2) Put a secret cutoff valve on the gas line. 

3) Fix an electric switch so that if the car is 
moved it will set off an alarm and flood the 
area with light. 

4) Use the same switch to fire a gun loaded 
with buckshot at the driver's seat. 

Do your readers have other suggestions? 

Rev. R. O. Few, Eatonton, Ga, 
Full Steam 
Ahead yl 


I thought you might 
like to see a picture of 
the engine I built from 
your plans [“Rotary- 
Valve Steam Engine,’ 
Dec. ‘61]. It was an 
intriguing project and I 
now have it running on 
steam pressure, 

H. C. Tuatcnen, 
Detroit 


Drivel or Gospel? 

This new explanation of “What Makes the 
Moon Look So Big” [Sept.] is just drivel. 

Did you ever look at a sunrise or sunset? 
‘The illusion is the same as with the moon, and 
it’s caused by dust particles and water vapor in 
the atmosphere. In looking at the sun or moon, 
at its zenith we observe it through the normal 
thickness of the earth's atmosphere, but in the 
morning or evening we sce it through thou- 
sands of miles of atmosphere. This also refracts 
the light rays from the sun and the moon, caus- 
ing another illusion: of seeing them before they 
are at the horizon when rising or still secing 
them at the horizon after they have set. 

Why did they construct observatories on Mt. 
alomar and Mt. Wilson? To get less distortion 
from the carth’s atmosphere. Why do scientists 
hope to get better views of the planets from 
space? Again, no atmospheric distortion. 

Hanvey Netson, Detroit. 


«+. The moon story was interesting and the 
conclusion 100-percent correct. In the terminol- 
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What does it take to feel like a man? 


It takes action to feel like a man. Takes pride, 
too, and good, skillful training. Join the 
modern Army's Combat Arms program and 
you'll have all three. 


Pride? In Combat Arms it makes no differ- 
ence whether you select Infantry, Armor, or 
Artillery. You'll be proud of any one of them. 
And you'll end up proud of yourself, too. 


Action? In today’s modern Army it’s go all 
the way. Every unit is smooth, fast, and flex- 
ible. And every day brings fresh, new chal- 
lenges. It takes real men to cope with them. 


Training? In today’s world nothing but 
skilled hands and minds will do. The whole 
Army is like a huge, well-oiled engine—with 
men and machines closely interlocked. It 
takes men to fit into this kind of picture. 
And of course you have other choices, too. 
Want Combat Support or Technical Tr: 
ing? Then ask for Electronics, Heavy Equip- 
ment, Transportation or Maintenance. It’s 
as simple as that. If you're qualified, your 
choice is guaranteed before you enlist. Find 
out how to feel like a man in today’s fast- 
changing world. See your local Army re- 
cruiter today! 
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Learn Electronics 
Radio-Television 


by Practicing at Home 
in Your Spare Time 


WITHOUT EXTRA 
CHARGE you get 
ki ake 


training easier. 
faster. 


FastGrowth Offers Prestige 
High Pay—Bright Future 


Above average jobs with bright futures await men with 
Electronics training . . . jobs for which YOU could qualify 
through NRI. Train right at home in spare time, while you 
hold your present job. Earn high pay in jobs with TV and 
Radio Stations, industrial plants, or in a profitable business 


of your own. 
Latecbie Train with the Leader 

For 45 years NRI has featured the 

bert RadiosTV Electronics training 

for berinners—for men without high 

F Own Besiness, #<h001 diplomas or previous experi- 

MP Soult hard: ence. NIC inthe oldest and largest 


mn 


ing is supplied at low cost. It’s the 
easy way to get into the field of 
* Electronica. 


Sreedeettig, Start Soon to Earn More 
chief engineer Soon after enrol , NRI shows you: 
ot Station how to earn extra’ money in your 
WARA: NRI spare time repairing sets. Many start 


‘profitable business this way. Others 
ret good paying jobs within a year. 
‘Take the first step to a new carcer 


.* Rv ARNOLD, 
Attleboro, Mass. 


Induvbiel | NOW. Mail coupon for descriptive 
sfoutmontbe Svtalog. National, Fadia. Tnstitate, 
year cart Washington 16, D.C. | 
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of vision, we speak of “figure 
lationship. Figure is always large 
from ground. 

To those who do not 
have time to construct 
elaborate equipment, 
the same thing can be 
proved by using a mail- 
ing tube or. if you pre- 
fer, two-one for cach 
ye. The tube should be 
just large enough so 


when 


the“ moon 
viewed almost fills the tube. When you look at 
the moon near the horizon through the tube, it 
will immediately appear smaller and farther 
away just as it does in the zenith. 


that 


Dr. C. D. Manspex, Rocky Ford, Colo. 


PS teach-yourself chase 


STARTS ON PAGE 60 | 


You are correct, of course, 


Very well, we have worked our original prob- 
tem down from showing that n? — 1 is divis- 
ible by 8, n being an odd integer, to show- 
ing that m(m + 1) is divisible by 2, where 
mis any integer, either even or odd. 

The convenient leverage we have on this 
problem is that an integer must be either 
even or odd. Now, if m is an even integer, is 
the number m(m + 1) even? That is, is the 
number mim + 1) divisible by 2? 


Your answer was: 


m+ m=mim+1) 


BOX PAGE 
No H 57 
Yes u 176 
Not necessarily S 173 


— B 
3.96 is an integer. 

No, 3.96 is @ decimal fraction. The .96 

means 25. integer is  whole number, 

with no fractional part. 27 is an integer, 


ist 


Now return to Box O, Page 170, and 
try again. 
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The march of SCIENCE 


By Martin Mann 


How do flies land upside-down on the ceiling? 

Entomologists want to know. And these days engineers do, 
too (space capsules might have to meet for rendezvous or put 
down on the moon that way). So William G. Hyzer of Janes- 
ville, Wis.. an expert on high-speed photography, ran a lot of 
film through his super-slow-motion cameras to find out, 

These sketches, adapted from his photographs. show what 

happens: 

1. The fly zooms straight up- 
ward at 10 inches per second, 

2. At a body’s length away 
from the ceiling. the fly extends 
all legs out. 

3. When forelegs hit the ceil- 
ing, the fly swings its body for- 
ward to land the other’ legs, 
while fluttering its wings to 
maintain balance. 

It had been thought, up to 

ies landed on all feet 
mera. 


quence 
fly lands 


and swings to bring 
up its other legs. 


The Cocktail-Party Effect goes to work 

People write scorching letters to their Congressmen when they 
learn that scientists are spending government money on research 
into the Cocktail-Party Effect. It sounds like the most outrageous. 
boondoggle ever invented 

The effect is a remarkable human faculty you have probably 
noticed: At a noisy party you can easily hear snatches of con- 
versation that happen to interest you, even though they ought 
to be drowned out by the general din. This, it now seems, may 
prove very useful to the Army 

At Stanford Research Institute, Menlo Park, Calif.. Dr. Maur- 
ice Rappaport has been studying the Cocktail-Party Effect 
(partly with government money). He thinks the Effect depends 
on the human two-ear, stereo-sound system. He tested his idea 
by sending several messages at once to people wearing ear- 
phones. The message that was meant to get through was sent 
to both earphones. The other messages—the unwanted ones— 
were sent only to one or the other earphone. The wanted mes- 
sage came through clearly. Says Dr. Rappaport: “The me: 
heard in both ears seems to be in the center of the head, while 
sounds heard in only one ear seem to be off to the side.” The more 
messages sent at once, the more the single-car sounds come 


CONTINUED 3 


New Goodyear 
outwears.. 
any other... 
es (ek 
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per Hi-Miler 


ire mate! 


For the reasons why, tum page 
5 


yes, outwears! 
yes, any other! 


The new Goodyear Super Hi-Miler outwears any other 
truck tire of its kind! Here’s why: 


4, All grooves full depth, 
Run right down to undertresd. 


1, New, wide tread. 
Reduces the rate of wear bacause 


much wider aren. 


2. All ribs continuous. 
Not broken into lots o 
ts that squirm 

mileage. Wear is sr 


& 


‘3. New shoulder design 


Open grooves satel 
heat — fh 


plus Tufsyn re onder synthetic... proved in millions of highway 


Milles, the toughest, longest-wearing rubber Goodyear ever developed! © Whether you have 4 wheels or 
4,000 on the road, you'll save with the all-new Super Hi-Miler with TUFSYN. Get the full story from your 
Goodyear Representative, your Goodyear Dealer or Goodyear Service Store. And specify Super Hi-Miler on 
your next equipment order. Then start saving with Super Hi-Miler. Goodyear, Akron 16, Ohio. 


GOODFYEAR 


Two treads in one. Resilient in- 
ner tread cuts heat buildup. Per- 
‘mits compounding outer tread for 
maximum wear. 


6. And, New “Muted Sound. 


Zigzag groove length varies ineach 
‘quarter of tire. Acoustically engi 
‘peered to mute high-speed tire 
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The March of Science . . . continued 


through like background noise—which 
makes the wanted, two-ear message 
stand out clearer yet. 

This technique could transmit many 
different messages simultaneously over 
a few radio channels. If each listener 
had a pair of channels—one for each ear- 
phone—he would hear clearly only the 
messages that came over both his chan- 
nels to reach both ears. He would also 
hear the other messages, but only as a 
jumble of background noise. With 10 
channels, 45 simultaneous messages 
could be handled this way. 

A system like that would simplify 
Army field radios. It would also be 
safer against interception by the enemy 
—an eavesdropper would have to tune 
in not just one channel but the right 
pair of channels in order to overhear 
anything more than garbled noise. 


Wettest days follow the moon 


Among the most ridiculous of medi- 
eval superstitions is the one about plant- 
ing seeds at the time of the full moon 
(sometimes the local shaman specified 
the time of the new-—that is, dark— 
moon). It turns out that the spook- 
ridden old peasants may have been onto 
a good thing after all. Those are good 
planting dates. For American and Aus- 
tralian scientists now report that cycles 
of rainfall follow cycles of the moon, 
And the heaviest rains come three to 
five days after the full moon and again 
after the new moon. (The whole idea 
is so loony that the Australian meteorol- 
ogists kept their research under wraps 
until they heard about the similar US. 
studies. ) 

The moon's influence shows up when 
the “wettest day of the month” is tabu- 
lated against the phases of the moon 
over a great many months. The Ameri- 
cans checked the 16,057 “wettest days” 
recorded during a half-century (1900- 
1949) at 1,544 weather stations. Then 
they checked even farther back in big- 
city records, which* cover nearly 100 


years. The Australians plotted 25 years’ 
reports from 50 stations. All the curves 
match. Heavy rain falls three times 
more often the week after a full moon 
(and new moon) than the week before. 

How come? The Australians suspect 
meteor dust, which falls into the at- 
mosphere and could “seed” rainfall. The 
amount reaching the atmosphere might 
change as the orbiting moon—through 
its gravitational attraction—“swept” the 
dust clouds closer to or farther from 
earth. This effect alone, however, isn’t 
enough to account for the rainfall pat- 
tern, which leaves the meteorologists no 


better off than the medieval peasants. 
CONTINUED 
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These great minds were Rosicrucians... 


WHAT SECRET POWER 
DID THEY POSSESS? 


Why were these men great? 


How does anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves? 

Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 

Benjamin Franklin, statesman and inventor 
«. » Isaac Newton, discoverer of the Law of 
Gravitation . . . Francis Bacon, philosopher 
and scientist. . . like man 
other lemed and great men THIS BOOK 
and women ... were Rosicru- 
cians. The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annuall 
to all parts of the world. ‘Ad. 
dress: Scribe W.N.M. 


Ge ROSICRUCIANS 


San Jose (AMORC) California, US.A. 
na SEND THIS COUPON—————. 
| Scribe W.N.M. 

‘The ROSICRUCIANS 
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San Jose, California, U.S.A. 

Please send me the free book, The Mastery of 
Life, which explains how I may learn to use my 
faculties and powers of mind. 
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The March of Science . . . continued 


Secret of eternal youth? 


The search for the Fountain of Youth 
continues. At the University of Pitts- 
burgh, Drs. T. S. Danowski and Camp- 
bell Moses set out to learn if body 
changes that come with age—such as the 
increase of cholesterol in the blood— 
were really inevitable or simply symp- 
toms of hormone deficiency. So they 
dosed 84 volunteers with hormones. 
Sure enough, cholesterol in the middle- 
aged man dropped to youthful levels. 


PS teach-yourself chase 


_STARTS ON PAGE 60 


Your answer-was: 


m+ m= mim +0) 


In factoring an m out of each term in the 

‘m? -+ m, you're dividing each 
term by m, When you divide m by itself, you 
don't get 0 for a quotient, do you? You get 1. 
‘Any factorization can always be checked by 
multiplying the factors together again to 
see if you come out where you started. If 
you multiply m + 0 by m, you don’t get 
m? + m, do you? 


Now return to Box X, Page 180, and 
choose a better answer. 


Your answer wa: 


37 is an integer. 


You are correct. 37 is a whole number. The 
‘other choices offered were fractions, and 
therefore not integers. 

Very well, the theorem we wish to prove is 
that ifn is an odd integer, the number 
(n? — 1) is divisible by 8. For example, if 
9 =3,(n?—1) = (x3)-1=9-1=8, 
obviously divisible by 8, If n 
1 = 48, which 
is, again, obviously divisible by 8. 

Does our theorem say that (n? — 1) Is divis- 
ible by 8 ifn = 6? 
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Getting Ahead 


A monthly column on how to prepare yourself for a better job 


Dr. Lewis B. Fibet 


This month Popuran 
Sctexce begins a feature 
column designed to answer 
your questions on jobs and 
technical schools: Where 
do you go to study missile 
guidance systems? Who 
makes more money —an 
electronics technician who 
tests out hi-fi pickups or a 
mechanic who works on 
spacecraft escape hatches? 
Is there some place nea 
you can study 
commercial photography at 
night? 


Michigan's spe 
ing Flint Community Junior 
College, has the special 
job - plus academic - back - 
ground to supply the an- 
swers to. such questions, 
His studies in chemistry led 
to degrees from schools as 
widespread as Comell, the 
University of Kansas, and 
the Polytechnic Institut 
Brooklyn. A stint in the 
Navy in World War II and 
14 years as a_ research 
chemist in industry lay b 
hind him before he came 
to the New York City Com- 
munity College. There he 
headed the Department of 
Chemical Technology and 
later became Dean of Stu- 
dents. He moved to Flint 
this fall. : 
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“Fad like to study auto mechanics, but I don’t know 
where I can get the training in my area, What 
would you recommend ?”—A.O., Dutton, Mont. 


Auto mechanics is regularly offered in vocational 
high schools. You can check with the local superin- 
tendent of schools or your state department of educa- 
tion to find out if there’s a school near you. 

Some junior colleges also offer courses in auto me- 
chanics. Here are three in your area, all in Idaho. 

Boise Junior College (Boise). 

North Idaho Junior College (Coeur d'Alene). 

Ricks College (Rexburg). 

Write directly to the registrar of each institution for 
further information. The first two schools listed charge 
a yearly tuition (about $300) to nonresidents of Idaho. 
The third is a private institution with a tuition of 
about $750 a y 

Correspondence cours 
available from such schools as: 

International Correspondence Schools, Scranton 15, 
Pa. 

National Technical Schools, Los Angeles 37, Calif. 


auto mechanics are 


“Can you suggest a good source of information for 
careers in commercial art?”—R.H., Paducah, Ky. 


Donald Holden's Art Career Guide (Watson-Gup- 
till, 1961) is one of the latest and best books on the 
subject I've seen. Holden discusses cartooning, illu 
trating, design, and other careers. Try your public 
library for a copy. 


“I have read that math is important if you want 
to become an electronics technician, I just got out 
of the Navy after four years and I guess I’m pretty 
rusty. What would you suggest?”—B.G., Mans- 
field, Ohio. 


The demand for technicians in electronics is grow- 
ing impressively. Government reports indicate that 
there is a need for at least two technicians for every 
engineer. With the growing shortage of engineers 
there will be an expanded need for skilled technicians 
—persons qualified to take over more of the engineer's 
job. 

However, before deciding to enter the field, ask 
yourself what satisfactions you can derive from it, i 
cluding money: Beginning technicians earn from $75 
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Earn an LL.B. Degree from LaSalle 


‘The Law-trained man wins rapid promo- 
tion, big income, great personal influence 
and ‘prestige in any line of business activity. 
Leading corporations seek out such men for 
Key positions. Under supervision of 
LaSalle’s distinguished Law faculty, you can 
master Law thoroughly and enjoyably in 
your spare time. You work with actual legal 
eases, acquiring real experience. Famed 
LaSalle Law Library of 14 volumes given to 
‘you as part of course. Mail coupon today. 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
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‘Turning dirty drabness into clean, gleaming new- 
ness is the purpose of Colorcrete. When stucco, 
concrete, or other masonry becomes shabby and 
time-worn — whether it's @ home or almost any 
commercial or public building 

job awaiting the local Color- 
in the briefest of time, old sur. 
‘are transformed into walls of 
colorful beauty that outlasts the years 
“at smail cost to the owner and good 
Folit to the Colorcretor._ Write for the 

lorerete Opportunity Book. 


COLORCRETE INDUSTRIES, INC. 
572 Ottewe Avenue, Helland, Mich. 
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to $95 a week. Advancement is well- 
nigh certain. I would also suggest you 
talk to someone in the field and put 
yourself in his shoes. Find out if he 
works a regular shift; if there is a lot of 
overtime; if he has to wear a uniform. 

As for mathematics, you're right in 
assuming that it’s important. You should 
have high-school math through inter- 
mediate algebra at least—and_ really 
know it. In your case I'd suggest you 
take a review course in algebra, perhaps 
by correspondence, before beginning 
formal training. 


“Pm 15 years old and just entering 
high school. I want to be an astrono- 
mer. What subjects should I take?” 
—I.L., Tacoma, Wash. 


First, you need a good general aca- 
demic program with as much mathemat- 
ics, science, and foreign language as you 
can get—at least three years of French or 
German. (Continue the language in col- 
lege.) You will want to do well in all 
your academic subjects. You should, of 
course, work closely with your counselor, 
who will be able to advise you more spe- 
cifically as he observes your progress. 

Second, I would urge that your extra- 
curricular reading include a lot about 

tronomy and astronomers. 

Third, remember that if you're not 
happy with the abstract level of astron- 
omy there are a number of trade and 
technical vocations associated with the 
field. There is always a demand for per- 
sons skilled in navigating (one practical 
application). There is also a great need 
for persons qualified to make or repair 
the complex optical and radio instru- 
ments that modern astronomers use. You 
might also want to consider a career that 
involves the statistical calculations and 
analysis of the data such instruments 
produce. 


Send your questions on careers and technical 
training to: 

Getting Ahead Editor, 
Lexington Ave., New York 17, N.Y. 
Not every question can be used. Questions 
cannot be answered by individual letters. 
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Surprise—long bolts hold better than short ones 


Believe it or not, you get more clamping force from a long 
bolt than a short one, say experts at the Russell, Burdsall and 
Ward Bolt and Nut Co. of Port Chester, N. Y. The reason: In 
order to apply force, all bolts stretch about .001” for each inch 
and each 30,000 p.s.i. of tension, If the bolts at left are all tight- 
ened to 60,000 p.s.i., the short ones will stretch .006” and the long 
ones .012”. Burrs and scale under the heads and nuts eventually 
flatten—say .002”—and cause the bolts to loosen, This .002” 
is one-third of the short bolts’ .006” stretch, but only one-sixth of 
the long bolts’ .012” stretch. So the short bolts lose 30 percent 
of their clamping force, while the long ones lose less than 17 
percent. The difference doesn’t matter on small jobs, but can be 
important where there are heavy loads and vibration. 


Tip of the month: Quick-acting knobs for clamps 

Our recent nut-and-bolt puzzle prompts Il, P, Hilaman, a 
Bloomington, Ill, tool designer, to suggest that PS readers might 
find it useful to know about quick-acting knobs that slide over 
bolt threads. The knobs have a diagonal opening with staggered 
threads, as shown at left. By tilting the knob you disengage its 
threads and it slips free. At the desired point, the knob is turned 
straight to engage the threads for tightening. A fine notion, it 
seems to us, for making fast-acting clamps and jigs. Northwestern 
Tools, 117 Hollier Ave., Dayton, Ohio, makes the knobs. 


Those old-time hog rings—now they're for people 


A long-time maker of hog rings for industrial uses has decided 
to let the public in on them, too. The rings, originally made for 
hogs years ago, are those U-shaped. staple-like fasteners you 
see on some furniture upholstery. Now, for 98 cents, you can 
buy a supply of the rings plus a special tool that squeezes the 
rings closed, as shown at left. The rings are handy for jobs like 
joining wire fencing, installing auto seat covers, and stapling 
vines to trellises. They're sold by Republic Fastener Products. 
216 Midland Ave., Saddle Brook, . 


Smart idea: Tools that come with instructions 

The Easi-Bild pattern people have come up with a slick plan 
for promoting the use of masonry tools around the home. They 
sell you a complete kit of masonry tools together with an in- 
struction booklet that shows you how to use them. The 36-page 
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Sworn statement from CHAS. LEMMING reads: 


"after startin, 
"ayown business (it i 45100. DAY 


By peed as Lee clear profit!”’ 
* Incity of less than 50,000, Mr.Lem- 
ming started his own business after OURS IS NOT A LEASE ARRANGEMENT + You 
filling in coupon like one below. are free to operate in an independent man- 
He averaged $100 a day during ner. You sign no contract. You own the 
first year, some days $200. F. E. deterger outright and are always your own 
Doran grossed $1050 in a single . boss...and every dollar you take in is yours 
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largely on you, You need no spe- a supplies come with it to return far more 
cial skill, no large investment. Start spare time than your investment. Many earn the cost 
until full time justified. Hire helpers as needed. of the deterger in a week or two. It costs 
NO SHOP NECESSARY - You clean upholstered nothing to get the details...write Topay. 
furniture with efficient PORTABLE ELECTRIC TE ——----------- 
DETERGER on contcmars’prentiog —homes, Be SOF Scetaae ts. 0: 
otels, motels, etc. Auto upholstering, too. No sot shout 
hauling; operate from your home. Watch busi-. | {'can'statt’ny oun permanent, proftabie ects Up. 
ness grow as customers tell friends. Supplies _|_holstery Cleaning business, 
cost little; what you take in is mostly profit. If 
you want to be independent —free from layoff 
bosses—start this profitable year-'round busi- | Addren. 
ness of your own. We will help you to start and | 
work with you for your success. 


1 cw. Zone—stot 


SE ESE | 


TURN 58c INTO $6.00 CASH PROFIT EARN MORE -LEARN 
siness, Hundreds make good extra money in side- DIESEL MECHANICS 


linework, So Easy~so much Punt " 
shoes, other keepsakes, Bis market every 

face selling. Write for facts Fit 
hancing plan. No obligation. No s 
WARNER ELECTRIC, 1512 Jarvis, Dept. M: 


OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
[] AUTO MECHANICS (REFRIGERATION 
(DIESEL MECHANICS —_[_) AIR CONDITIONING 

(5) Bopy & FENDER REPAIR(_] MACHINIST-TOOL & DIE 
Gicas, arc wetoinc = (7) auromaric 


ENGINEERING B.S. DEGREE 


C]NEtiaRe WELDING” — TRANSMISSIONS 
he at eee CO prarting (Cl motor TUNE-UP 
D Civ. of 0 Gu. 


| ssctest men are 


reeled in every batt of the 0 


‘i 
u di raupnents Bus, etvning at part Une 
ractione availa 


, Afurch, Jane, eptember, 


te igo TECHNICIAN COURSES 
Gale, caries nerseeisa BNR | 9 1 uses arvamrtee romney MORE 
[D REFRIGERATION & AIR COND. TECHNICIAN—17 MONTHS 
Write for eittalog ant compte inferno | 9B wetome recmcunnse moves 
INDIANA TECHNICAL COLLEGE —e orneenne 
ler More 2. 3 Ace 
| setatst Ess eta teases seckas: Dee | |g MON 
ae a one stave 


| FjaseetstcnBarnceriaa"™(}Machaic! etaerng 
iB eeieeneoenee 
| 


Electrical Engincerin 
Electronic Engineering 

[Name ... 

BEORES wsrnsariann'an 


Leity 


Established 1902 


GREER iiiinne 
Box L, 2238S, Michigan Ave, Chicago16, III. 
ra) 


lee. 


‘As an electrical trouble shooter the Model 161 
‘© Mill test Toasters irons, Broilers, Heating Pods, Clocks, Fons, 


“een mete 


iments ond burned oot hubex. 


uF 


SHOP TALK 


booklet gives full step-by-step instru 
tions for installing concrete walls, floors, 
walks, patios, and steps, plus tips on mix- 
ing and working with cement. The tool 
kit includes an 18” level, brick trowel, 
pointing trowel, brick jointer, brick chis- 
el, wood float, mason’s twine, and chalk, 
Price of the kit is $9.90 from Easi-Bild 
Kit Co., 125 Jersey St., Harrison, N. J. If 
the idea goes well, other tool-plus-instruc- 
tion kits may be offered later. 


PS teach-yourself chase 


STARTS ON PAGE 60 


Yow at last a new modern, low priced 


electric foot warmer that will keep you 
healthy, happy and comfortable. 


Check stand cashiers, secretaries, assembly line workers, 
housewives, office workers, theatre cashiers, mochine 
operators, telephone operators, and mony athers th 

‘Out the country are now singing the praises of the El 

‘Mat, There isno further need to work all day with cold f 


fics eh of $8.95 nach 
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Beer ELE CTRO-MAF 


Your answer was: E 


I don’t know how to square 
(2m +2). 


To square an algebraic expression having 
two terms, proceed as follows: Multiply the 
first term by itself; multiply the second term 
by twice the first term; multiply the last 
term by itself, and add the products. For 
example, 

(a +b} =a? + 2ab +b? 


Im the example above, the first term, 
multiplied by Itself to give a; the sec 
term, b, is multiplied by twice the first term 
to give 2ab; and the last term is multiplied 
by itself to give b?, 

‘What is the square of (3x + 2)? 


BOX 


PAGE 


K+ 2P=3e+ 1+ 4 J 63 
(x+2%=9t+12K+4 R 173 
(x+2%=98+ 6x+4 Y 180 


How do you multiply 3x W179 
by itself? 


Your answer was: + is an integer, F 


You have it backwards. Integers are whole 
numbers with no fractional part. For exam- 
ple, 27 isan integer; 22. is not 

Now return to Box O, Page 170, and 
try again. 


§3 to°5 an Hour with Simple Tools! 
FIX Seated APPLIANCE 


AT HOME, SPARE TIME OR FULL TIME, 
BIG OPPORTUNITIES. WE TRAIN YOU. 


IN ONE MONTH 


HE FREE Book offered below was a big 

first step for men like Reld, Clem and 
Adams, shown here — and many others! 
YOU TOO can have a steady, good-paying 
business of your own right Ih your home. 
Spare-time at start, full-time later. No ex- 
perience needed, no big investment. Learn 
how to Repair Electric Appliances. Pays 
$3 to $5 an hour: 


Get In On This “Boom” — 
FOUR HUNDRED MILLION Electric Ap- 


EXTRA 


Now! 


WED CLEM, Sr, pliances, large and small, are in use right 
Mew Alben now in American homes. Seventy-six mil- 
Ind lon MORE are bought each year. People 
need them fixed, good times or bad. YOU 

$600 make good money doing it. Work in your 
‘own basement, garage, even on kitchen 

CASH table, You need only few simple, basic 


FOR PART TIME 


IN SP; 
Net 


ited olives now bay. 


Rubber Stamp ov. 1512 Jarvis Ave. Der ® 


8 


null iy 1 


PROFITABLE RUBBER 


Fe 


tools. We train you, at home, to make 
steady money — earn while you learn. 


ERNEST H, Qsick Wey te Leern 
MStls* our atpaee FREE BOOK tals how you 
Bio Sane Repr Sle 
REE Semel ety shows how our ery. 
ma eieaise iat hots 
PETRA he ee cre ce ri el ot 


your own Appliance Tester. It shows you where 


w Table Top Invention Puts You In 


STAMP BUSINESS 


6, Operators now make 
0 AN HOUR in Busi 


erect stamps, the Kind 


‘by the dozen at 110 ¢ 


‘time in your awn home. Ran 
ing ordinary electrieat outlet. 


FREE HOME TRIAL 


Prove to Yourself How Easy it is to 


pL the ACCORDION 


) PLAY the 
{You save up to is off the retail prices of com- | 
parable necordions. Easy terms. Satisfaction 


to repair, speeds your work, makes sure each 
Job is done right. ready for you to collect the 
money coming to you. 
demand business you've been 
‘and the chance to train for it 
with methods proved successful for over 45 
Years. Get your Free Book, Free Lesson now, 
Mail coupon, letter, or posteard to: National 
Radio “institute, Appliance ‘Division, Dept, EN2, 
16, 0.C. (No obligation, and no sales 
man will cail on you.) 


MAIL COUPON Now 


Please send me Pree Book 
‘tbout Sour iectrte Appilance 
iF Course anda Pre 


Spore Time Earnings 


1D Besines 
Oi bene 


af My Own 


Name. 


aie i pc ate om il 


Accredited Momber National Wome Study Council 


tL... I 


“I became a locksmith when a back 
injury forced me to give up my job as a 
truck driver. Now | own a successful 
mobile locksmithing shop. My thanks 
fo Locksmithing Institute training.” 


ea LOCKSMITH 
2 


‘Add 50% - 100% to YOUR INCOME with 
easy Spare time earnings. Cash in on nation- 
wide. shortage...in. good times and bad, 
Quickly step into a big-pay opportunity Job 
high profit shop of your own. 

Earn Extra Money RIGHT AWAY! All 

Special Tools, Supplies Furnished FREE. 
‘Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
‘Quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
Jocks, padiocks and safe locks, under guid- 
ance of experts. 


FREE Illustrated Book 
For a future as yout own boss or in a high- 
pay job, send for FREE book and sample 
Fesson pages. Only school of its Kind. Lic. 
State of NJ. Acc'd NHSC. Vet. App'd., Lock- 
ing Institute (Div.of Tech. Home Study 
Schools). Dept. 212-2, Little Falls, NJ. 
—-MAIL COUPON NOW !-— 


Tf parable serordions, Zany arms. 8 | LOCKSMITHING INSTITUTE, Dept. 212-2 | 
AVE” oY: home study course. FREE Color C | be Little Falls, New Jersey i 
S. 2 importer to-You Discounts. dust nil exepan {Bost "Bie i 
[Acconoroy conponarion of Amemica, Oopt P-iza | | | Pock smith: |\*"™°———paarnerey 
fnicago Avenue, Chcage 23, tines Hinge and| agg | 
[Sample Les- toons i 
[son Paces: No | Hl 
| Salesman will City__Zone_State__— 1 

call. © Check if Veteran 


IN PHOTOGRAPHY IS 


DOING IT YOURSELF! ! 


Taking pictures is fun 
nothg bests the exciigment, 
the frit, the B16 FUN of 


Making your own proto 


and wothing 
convenience and economy 


Durst 
All-In-One 
Darkroom je 


COMPLETE, ONLY $17995 Separately $206.39) 


5 the famous, easy to use Durst 606 enlarger for all 

ives to 2¥4 x ZV, complete with Schneider Componar 
Zam lens, --plus everything, else you need for a fully- 
‘equipped, efficient darkroom! Takes little space, sets up in 
minutes. in kitchen, bathroom, basement. 


Mail the coupon below for a FREE descriptive booklet. 


UST (USA) INC, 
t. 12, 37-14 (K) 48th Avenue, Long Island Cit 
Durst All-in-O 


* Citizens Bane 


= Citizens Band Antennas 
and Accessories 


+ Amateur and Citizens 
Band Crystals 


| + Commercial Crystals 
+ Transmitters/ Modulators 


‘= Frequency Alignment 
Equipment 


Power Supplies 


Your 1963 Buying Guide for Precision Made 
Radio Crystals and Electronic Equipment. 


1B North Lee, Oklahoma City, Okla 
Rush 1963 FREE Cat 


Name 
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-12 CALIBER 
SPECIAL FACTORY 
OFFER! 


$00 


paid 


% USES POWDER CHARGE 
This mal bore gun shoots 32 co 
ised bul red bysmll mg. 
) pews chorge Nets Coy punt You 
sondkomelines, gry an ba 
inavie, but pees 
SSecctoncliwstislow price 9300 
‘Sed in knuriod styrene Hock, over 
Brevalog etl frm eccarecy eh rection of 
ut ef lenge clerks Comes with S0lead 
Belem, Sastacton guorontoed. Send $9 te 
Ala mic. C0. 


‘ ‘aly irom 

END FOR FREE CATALOG 
BUR BARBELL Co. 

Lyndhurst 5, New Jersey 


UPTURED? 


str TRUSS FREE FOR 30 DAYS 


BW trol purchese price relusded in fall, 
Write now for free book onrupture care. 


WEB TRUSS Co. Dept. PS-12, Hagerstown, Md. 


The MOST COMPLETELY NEW and 


DIFFERENT AUTO 


Ss 


Just flip the pages of this giant 
new 1200-page annual edition of 
GLENN'S Auto Repair Manual 
ani 


you'll see in a glance what 
mean when we say no other 
ual brings you so much! No 
other manual arranges,  illus- 
trates and indexes data so con- 


© Tune-up & fron! 


t) stundreds of thousands of 
service facts, arranged so you 
can find what you want almost 
instantly, help you, handle 
practically any car job in a 
minimum of time. 

Almost 100 pages and 348 pic- 
tures—biggest section of its 
kind ever published — bring 
you down-to-earth training on 
carburetor and fuel injectors. 


WEIGHS 4-1/2 LBS. 


SHORT CUT ON-THE-CAR 
REPAIR PROCEDURES, too! 


When repairs 
can be made 
without remov- 
ing parts from 
the car GLENN'S 
tells you how! 
Time saving 
bench adjust- 
ments and emer- 
gency on-the-car repair procedures 
are pointed out in bold type to help 
you locate them instantly. 


QUICK GUIDE TROUBLE 
FINDER CHARTS! 


You have to find the trouble be- 
fore you can fix it! Most manuals 
sadly neglect this vital subject—but 
not GI "S. A big 86-page section 
with dozens of Quick Guide Trouble 
Shooting Charts helps you locate 
troubles in any section of a car ac- 
curately and in lots less time. First 


Action-type pictures explain 
disassembling, cleaning, | in- 
specting and reassembling. 
Clearance and tolerance data 
appear with these instructions 
—not somewhere else. 

All pictures are so closely 
geared to text you actually see 
what to do while you read 

In short, GLENN’S brings 
you the information you need 
—explained and arranged to 

‘At your bookstore — or 


[528 tocont 5 


Paid and owe 


the likely causes for each type of trouble are outlined.| Name... 
‘Then you learn to pinpoint the actual trouble quickly and | 

surely by professional methods that eliminate lost time, Address... 
and guesswork. Many users say this feature alone is worth 2 

the entire price of the manual! Try it and see! yess 


-PRACTICE 7 DAYS FREE!.. 


T Dept. P5-122, Chilton Books 


Send GLENN'S new 1200-paze 
Us! for 7 days FREE EXAMIN 


Femit $3.00 in 7 days. pay $3.00 a month later. and 
3 fnal payment of $2.95 (plus 4S¢ postage) a month 
atter that. Otherwise, 1 will return 

re nothing. 


REPAIR MANUAL 


20 years! 


veniently! No other eliminates 
guesswork to such an extent and 
Takes jobs so amazingly easy to 
understand—even if you've never 
Tepaired a car before. We abso; 
lutely guarantee you'll like it 
better than any manual you'y 
ever tried—or your money back! 


@ Includes all leading U. S. models for 12 years 
@ All foreign cars sold in U. S. 


# end specs for 125 trucks 


A big electrical section has 
chassis and accessory diagrams 
for every U. 8. car. 


‘The largest selection of worn 
parts pictures ever assembled 
shows where to look for wear — 
and exactly what to do about it. 


Special attention is paid to 
making it easy to handle any 
Job on any power accessory. 


© OVER 1200 PAGES 


* OVER 3000 HOW-TO-DO-IT PICTURES 


Axles; Manual & Power Brak 
Steering, Tops, Windows, etc.; 
Ghutches} Cooling; Accestories: 
Electrical & Fuel Systems; Std. 
& Automatic Transmissions 
Overdrives; Universals; Drives 
‘Tune-ups .. . and all the res 

Published by Chilton 
largest automotive publishers. 
use this convenient coupon! 


1 
1 
1 
1 


fanual post- | 


"THE CHILTON CO. 
t., Philedelphia 6, Po. 


Auto Repair Man- 
ATION. T wilt then, 


LAFAYETTE 000, MAT On UNDER CHIN 


RADIO | 
ELECTRONICS Storm Hood #] 


Comparable $2.49 Value 
plus 20¢ postage and handling foreach hood 


1963 CATALOG | 
NO. 630 | 


388 ciant size Paces 


es, tenay Bes sear 
| Fis ear" wit eestor 
Ls Barclay Distributors, Dep. 5-4 

8 for $6 ppd. _ 17030 Jamaica Aves, lamate 


| 
| Qy 


It's New—It's Big— 
it's Better Than Ever 


the“ 


HELP WANTED—SPARE TIME 
SENSATIONAL NEW LONGER.BURNING 
Here it Is—the exciting, all-new 1963 Lafayette Catalog, Rotary ROUENING 
388 giant sized pages—everything in hi-fi and electron: i | vpuibs. N 
ies for’ the audiophile, technician, hobbyist, student 

engineer and serviceman, Thousands of items’ at lowest 
prices. 


the Easy Way with Easy-Pay. 
wn... . up to 28 months to pay. 
LAFAYETTE LOCATIONS 
SYOSSET @ JAMAICA © NEW YORK CITY © BRONX © SCARSDALE 
NEWARK « PLAINFIELD © PARAMUS © BOSTON 


Drop Ship Plan of 


tl SS, Nes: Bev se 
Rush My FREE 388 (——] Vea with overseas sources 
nae j oe 

| | ped ata ot 
naar rat : 

Lew ne 


MAKES ME 
$5°° an hour 
CASH PROFIT ‘ 


CHICAGO SCHOOL OF WATCHMAKING 
2330 Mi , Dept. 4122, Chicage 47, Ml. 


‘Clock Plans & Movements 


Build this beautiful grandmother clock from 
kit which includes plans, 110V movement 
and dial—only $9.95, Fed. Tax included. 
Send 10c for 24-page booklet describing 
other plans, movements, dials and moldings, 


CRAFT PRODUCTS, ELMHURST 2, ILL. 


<> START YOUR OWN SPARE TIME Business NeW Ram Jet Engine Burns Gasoline! 


SE> You can tun your spare time into Big Cash Profits 


Ez with your own COMPLETE SHARPENING SHOP . . . 


Grind ‘saws, knives, scissors, skates, lawn mower 
ZZ dates”. all cutting edues. Your Own Cash 

> Business with no inventory... right at home... 
Pe | srostience needed 


4) FREE BOOK tells how you can start you 
Le, own spare time business while you ay 


still working at your regular job. 
Cost — time payments only $15.00 a 
month. Send coupon today. 


BELSAW SHARP-ALL CO, 703 Field Bidg., Kansas City 11, Mo. ] 
I send Free Book “LIFETIME SECURITY". No obli- 


— BIG MONEY " 
CanroOHNG een ART. 


[easeg: ! tent ee Sea 
Nami | fess urgent 

H 1 So 

| Address [| see ge ae 
Te | | continent chute Dept etn ar 
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engineering degree in 27 months 


Industry demands graduates, Enjoy higher income... 
advancement, Major corporations regularly interview 
nd employ seniors: Bachelor of Science Degree in 87 
Months in Biectrical, Mechanical, Aeronautical, Chem- 
ical, Civil Engineering, IN 38 MONTHS a B.S, Degree 
in Business Administration (General Business, Ac- 
Counting, Motor ‘Transport Administration majors) 
Smail classes. More professional class hours, Well: 
wauipped 1 paar tas Rew dorms, "Love costs 
unded 1884. Enter January. March. June, Septem: 
* Yer, Write J.-F. McCarthy for Catalog 


and “Your Career in Engineering and Com- 
merce” Book, Learn more and you'll earn 
more. 


5122 College Avenve © Angele, Indiona 


PLAY RIGHT Away! 


You Don't Know 
of Mutle No 
‘ean 


No boring 
piasing Teal 
fe away, 
‘home, 


SAY MERRY CHRISTMAS | 
*-= a and a HAPPY NEW 
y FREEDOM FROM WRONG TURNS! 


WITHA HULL 


AUTO OR BOAT COMPASS 
$5.95 to 7.50,at your dealer’ or write 
for iteratur 


HULL MFG. CO., BOX 246 — E -LB. Warren, Ohi 


‘AUTOMATION TRAINING CORPORATION 
7023 E. Kirby, Dept. 


nets 160 frst year. We help 
econ conecling 
thers) newspaper rod for PRE 
‘DURAELEAN COs. 140 Ouracioanbize, DEERFIELD, 1LINOIS 


NEW! ‘our: car tarry 


Send only $2.98 postpaid, check, coth 
‘or money order (na stamps plecte) 


DAYCO MFG. CO., 19 Fitzherbert St., Bloomfield, N.J. 


MEN PAST 40 


Afflicted With Getting Up 
Nights, Pains in Back, Legs, 
Nervousness, Tiredness 
If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation— 
a constitutional Discase that requires special 
types of medical treatment. Neglect of such In- 
flammation may cause men to grow old prema- 

turely and often leads to Incurable conditions, 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL treatments used at the 
Excelsior Medical Clinic are the result of dis- 
coveries in recent years of new techniques and 
drugs, plus over 20 years research by scient 
technologists and doctors. 

‘om all walks of life and from over 
ies have been successfully treated 
here at Excelsior Springs. They found soothing 
and comforting relief and better health, 


EXAMINATION [| REDUCIBLE HERNIA 
AT LOW COST —_| HonSursical Treatment avalt 
When you arrive, our Doo. | Re 
tors, who have RECTAL-COLON 
experience DISORDERS 
make a complete examina. often 


tion. You then decide if 
you will take the treat 
ments needed, which are 
so mild, hospitalization is 
not needed, 


Write For FREE BOOK 


The Excelsior Medical Clinic 
has published a New FREE 
Book that deals with diseases 
peculiar to men, It could prove 
of utmost importance to you. 
Write today. No obligation, 


: | Pexcason | 
MEDICAL CLINIC | 
| Dept. 86251 
! Springs, Mo. | 
| Gentlemen: Kindly send me at once, your | 
| New FREE Book. I am interested in full | 
! je Check Box) ! 
| Di Glandular 1 Heri ! 
\ Inflammation O Reetal-Colon H 
! | 
! ! 
1 1 
fae 


|AUDELS GUIDES | 


No, 1 AUTOMOBILE MECHANICS GUIDE. 1132 Pages. $ 6.00 
No. 2 HOME APPLIANCE SERVICE GUIDE. 864 Poges 600 
No. 2 TV & RADIO SERVICE LIBRARY. 2 Book Set 200 
Ne, 4 HANDY BOOK OF ELECTRICITY. 1052 Poges 5.00 
& PLUMBERS & STEAMFITTERS GUIDES, 4 Bock Sei 9.00 
7 PAINTING & DECORATING MANUAL. 585 Pages, 4.00 
CARPENTERS & BUILDERS GUIDES. 4 Book Set 9.00 
10 WELDERS GUIDE, 608 Poges ‘400 
No.1) MATHEMATICS MADE EASY. 672 Pages ‘400 


MASONS 
[HECTRIC MOTOR GUIDE. 1056 Pages 
SHEET METAL PATTERN LAYOUTS. 1152 Pages 
DOUT-YOURSELF ENCYCLOPEDIA. 2 Book Set 
NEW MECHANICAL DICTIONARY. 712 Poges 
WATER SUPPLY AND SEWAGE 
PRACTICAL CREATIVE PHOTOG! 
GAS ENGINE MANUAL. 480 Poges 
OUTBOARD MOTORS & BOATING GUIDE. 400 Poges 
WERE IS ALL YOU 00 
ne! ITS EASY TO ORO, a the Moa ha 


TVOAY FREE EXAMINATION 
0 Na MONEY Py te pontrae 
Wel ond yu ay of ty adel 


SAVE SHIPPING COSTS! cick hw you enc cole por 


PATENTED, LIFETIME Stople-Loss | 


STAPLING MACHINE | 


Doesn't Use Costly Staples 


‘OXFORD, P24, 44 Bromfield. Bost 


U.S.A.F. JET GYROSCOPE * 
GOVT COST $2000—YOUR COST $4.95 * 


tarted by an ‘ordinary dry cell. Exciting and instruc. 
five, it his mun tees. tremendous play values dn erie 
That waterproo ile ited pope” ste mass 

3, solid bargain. Gov't, 


Sole * 


( mcehanteal parts tak 
‘cat, $2000, Vor cost 


BANWER SUPPLY HOUSE, Dept PS, 125 East st, MY. 17 


KKKKKKRKK KKK 


BE A 


REAL 
ESTATE 


BROKER 


“GENERATOR $4.95 


Telephone type generator with 
90 volt output. Will ring stand- 
ard telephone bell. Good experi- 
mental item. Write for free list. 
+ Shipments FOB Simpson, P 


TELEPHONE ENGINEERING CO. 
DEPT. 12A2 ‘SIMPSON, 


“$7,10850 ic: 


SERVICING RADIATORS!” 


PENNA. 


REPAIR HYDRAULIC JACKS 


INSTITUTE OF HYDRAULIC JACK REPAIR 
P.O. BOX 50 * BLOOMFIELD, N. J. 
15 correspondance Schaal ceased by NJ. Bd of 


“RUPTURE! 


An amazing Air-Cushion 
Invention ‘allows body 
freedom at work or play. 
Light, neat, cool, sanit 

Durable, cheap. Day and night protection hel 


Lars port weakened muscles gently butm 
jo rut. Sent on Trial! Write NOW for free Booklet wad 
‘of Results, All correspondence coniidental, 


Brooks Company, 348 State St. Marshall, Mich. 


™ Print YourOwn 


(Cards, Stationery, Advertsing, Circlary, 
labels, goto and monte ttle, eho 


rok work, 
irect from fae! 


Print forOthers.Good Profit. Have home shop. 
‘Sanlor press f15; Senior’ 


tates Pays for self _ 
pene, rite pow for free details. 
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F Magic 


~ 


UIPMENT 


HEAVY EO REBUILDING 


REPAIR - 


SAV! EY Te 


UPTO 


wcHoR ORGANS 


Counts! Ber Sea tee med 


Get 
Free 


Catalogs Phitharmonic Organ Corp. 


2003 W.Chicag Pe. ep. P12, Cheago? 


WATIONAL SCH 


BLUE BOOK 
OF CRIME 


FREE! 


CRIME DETECTION 
Peprlpengtintiey 
Paha ay rere 


MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 
in YOUR OWN BACKYARD 


Mail Plan-Moke 


| ore eat aioe 
‘Send coupon for Pree facta about the newest 
land mos fascinating of all home operated 
Businesses. For the frst time a si 
Biachine brinus the fabulous probes 


ified 
ot 


Within thereecofUneammalloperstor. Amie 
‘one eas learn to operate the machine with 
"few minutes practice then with oa 
Mall ag can get mailorders pour 


Get into PLASTIC 
LAMINATING at home 


eur name: Well nena 9 


 isttcoujan or send amd on postr 


Tivanen ecectmc co, 1512 irs he 


fall details and 
Novsligation. 


ies, detail, finance plan all the facts 
Jn ha 


“Shrinks Hemorrhoids 


New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took pli 

Most amazing of all—results were 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 


(Bio-Dyne®)—diseovery of a World-famous 
Tesearch institute. 

This substance is now available in sup- 
oritory of ointment form under the name 


Preparation H®, Ask for it at all drug 
counters. 


$4.00 worth of sand ond cement pro- 
Greploe 


‘immediately for fall 
‘General machines sald Yo U5. 
Government. Decler inguines. invited. 


ENERAL ENGINES CO..INC. Ss2rsrorcm: ae 


‘AMERICAN INDUSTRY NEEDS 
‘TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ 
S. Degree Course: 


APPROVED FOR VETERANS 


Send for FREE Information 


FOR NEW TERM 
HEALD Engineering College 


Van Ness at Post, Dept. PS-1262 
STREET. 
erry 


‘San Francisco, California 
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GIANT NEW 1963 


; CATALOG 


FREE 


PS, 1012 McGee St, Kensa: 
Rush me FREE 1963 B-A Cotalog 


tite Moke $1,000 A MONTH 2 


Siang icant 
(Sp, Amazing tiny newrextinaisher es 
(ap Pitas, 


jarantwed tor 20 
} vearsi for only $4.05. Write for Free sales kit 


Mertite Industries, Ine., Presto Div.. 
114 E. 32nd Bt. Dept. P-I6B, New York 6,_N. Y. 


LEARN TO EARN 
HIGH WAGES 


, AS A HEAVY EQUIPMENT 
OPERATOR OR MECHANIC 


© WORLD'S ONLY CONTRACTOR 
OWNED AND OPERATED SCHOOL 
‘© MODERN EQUIPMENT, HIGHLY 
QUALIFIED INSTRUCTORS 
© V.A. APPROVED FOR GI TRAINING 
Learn to operate bulldozers, draglines, 
cranes, back hoes, scrapers and motor graders 
ON ACTUAL CONSTRUCTION PROJECTS ! 
Learn by doing . . . no impractical 
correspondence courses. 


WESTERN SCHOOL 
OF HEAVY EQUIPMENT, 
OPERATION 


Member American Rood Builders Association 
Associate Member Associated General Contractors 
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RUPTURE 


BE FREE FROM TRUSS SLAVERY 
Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 


be through necessity but through choice on your part, 
Now there is a new modern Non-Surgical treatment 
de lgned to permanently, correct rupture. ‘These 


Non-Surgical treatments are so dependable, that 
time Certificate of Assurance is given, Wi 
our new FREE BOOK 1 


Excelsior 


Dept. H6225, 
FLECTRIFY PAYER PIANOS 
PUMP ORGANS 

YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 

With a Compact Low-Cost Lee Silent Suction Unit 
7 ASY TO INSTALL _ 

Puy GUARANTEED ‘Spe 

0'S IN USE oo 


Clinic 
Excelsior Springs, Mo. 


Sy LEE MUSIC MFG. CO. 
Box 595, Tujunga, Calif 


SAN 


a 


A BODY LIKE MINE 
IN SHORT TIME with famous 
DAN LURIE BARBELLS! 


DAN LURIE BARBELL CO, 1641, 5-12 Uticodve,Oopt.270M, Brooklyn 34,N., 


JEEP OWNER 


+ Re-Power NOW with » V-8 or 6 Cy! 


Hoosier Macias Eepoucrs co. 6 


BE A MAGICIAN! 2) 


RUSH TOE now for 
PROFESSIONAL MAGIC CATALOG 


with LEATHERWORK 
Make your “ofl-ie" hours poy off with 
«fon ond profit in Leathercraft, Tondy's 
big new CATALOG shows you how 
sony its to get storied, pls 1221 
money-making, money-saving idecs 
112 PAGE CATALOG is yours FREE 
FREE Sei 

TANDY LEATHER CO. sm inie 

Wine Todoy— P.O. Box 791-3 ort Worth, Toxo 


PROCESSING 


pAcH ROM RODACHROME I & II 


8mm Roll or 35mm 20 Exp. Mtd. 


$1.00 

8mm MAGAZINE re | 
‘35mm 36 EXP. MTD. ATS 
SEND OR FREE MAILERS and our Ole 
ard Processing, Splicers, fillees screens, 
Niewers, cameras, brojectors at low discount prices 


S OLAR ov Prooucrs, inc 


4247 S. Kedzie _@ Chicago 32, III. @ DEPT. PS 


Hrvnam-d te: Eons Bon 1SN. San Gaiel, €3 


ELECTRONICS 


at echnetane, 


GET 
INTO 
VL. training teads to suece 


‘Momation, 
Tretia, 


THE Caw] 
TRAINED, 
MAN 


FREE BOOK 


te today fo 
TRAINED MAI 
ge tawe ¢ 


aw Course. Ail necessary 
convenient inonthiy terms. Write for FIGEE 


Blackstone School of Law, 307 N. Michigan Ave. 
Founded 1890 Dept. 129, Chicago 1, Illinois 


HOW TO FIX ANY PART OF ANY CAR 


Easily, Right —the First Time 


22 Ft. PARACHUTE— 


22 ft. in cire, Orange color 

Fiyon, ‘Complete with white SOS 

(ayer ahroud hises"'tne cloth Syn 

Hone ieworth more than 38 

ihe" price the chutes Use thern for 

dozen of things—sovsrs, chidren’s play, 

tents” sao brotecton Yawn furniture 

Savers, drag ottslee: bent anchors she 
TmPIne MDsc. 

o_ Marbled 


“TOOK IN $217 


FIRST 10 DAYS” 


‘Some make more, some less 


We help you to start Your [ 
Own All-Year Business 


Make Big Money! With 
our easily operated, 
highly efficient Wali 

| Washer, Charles Stelle | 

| took in $217 in first ten — 
days. E. L, Goss took in 
more than $10,000 in one } 

| year. G.H. Jones wrote, | k 

“I made a net profit of \) [ee 

$1200 on one job.” And ae 
no wonder—this machine washes walls 6 times 
faster and better than by hand and with no 
mess—no drop cloths needed. 

Your Money-Making Opportunity « We 
want more men to go into this profitable busi- 
ness for themselves and enjoy independence— 
freedom from layoffs and bosses. Customers 
everywhere homes, offices, schools, churches, 

tels, etc. How much you earn depends largely 
a you, but we help you to start and work with 
you for your success. What you take in is 
mostly profit. No need to rent shop or office: 
operate from home. Can start spare time until 
your full time is justified. 


‘OURS IS NOT A LEASE ARRANGEMENT + You 
are free to operate in an independent manner. 
You sign no contract. You own the deterger 
outright and are always your own boss...and 
every dollar you take in is yours to keep. You 
pay no fees, or dues, or royalties to anyone, 
And you take no risk, Your deterger is fully 
guaranteed and enough supplies come with it 
to return far more than your investment. Many 
earn the cost of the deterger in a week or two. 
It costs nothing to get the details. ..write TODAY. 
Lose No Time—Send Coupon Today for All the Facts 


FREE BOOK! MAIL COUPON TODA’ 


VON SCHRADER MFG. CO. 
W11"W"PL, Racine, Wisconsin 

Send at once (no obligation) your FREE booklot 
containing information about your WALL WASHD 
MaciIN® and how I can etart my own permanent, 
proGtable business. 


Nome. 


Addi 


| 3 cw. Zone. 


75 POWER iiciiscrx 


g<< Hints from the Model Garage 


Xp ” 
NY HANI) 
HOLE OF GARDEN SPRAYER G <<. 7 


SAVE THIS PIECE 
To HOLD. 
FLASHLIGHT 


Car washing is easier if you spray on the This makeshift flashlight holder points the 
soap. Pour a spoonful of car shampoo into beam where you want it for emergency 
a garden sprayer, fill the sprayer with repairs on a dark road, With a razor, 
water, and attach a hose. Turn on the cut a comer off a sturdy carton, Then 
water tap and hold your finger over the carve out a wedge-shaped notch large 
air hole to cover your car with rich suds. enough to hold the flashlight securely. 


RUBBER TAPED SHEET 
HOOKS, 


SIGNAL” SEEN IN REAR-_S 
VIEW MIRROR IF COVER Jy 
1S LEFT ON y 


Bii6 WOOO STRIPS 
‘SUPPORT BATTERY 


A cold battery is weaker. To warm it 
for faster morning starts, put a 110-volt, hanger wire, and elastic keeps the louvers 
six-foot heating tape (the kind used to from freezing over when the car is parked 
warm outdoor water pipes) under the bat- outside during a snowstorm. Clogged lou- 
tery and plug it into house current. Wrap vers keep fresh air from cooling the en- 
the battery in fiber-glass to retain heat. gine, often resulting in overheating. 
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Pontiac Motor Division «General Motors Corporation 


‘eptionsl at extra cast "upto 166 hy 


I'm sure it’s a lovely car, Destry, but in the bedroom ...? 


‘Some cars have personality. They're the kind you hate to 
leave out in the rain (and not just because you're too lazy 
to start polishing all over again). The kind that bring back 
a long-disremembered sensation: That excitement you 
felt when you bought your first car. The new Le Mans is 
like that. 


Itisn't just the way it looks; there are other cars almost as 
good-looking as the '63 Tempest Le Mans. It isn’t just 
the bucket-type seats or the floor shift or the extra-cost- 
option tachometer; other cars have pretty reasonable 
versions of this pizazz. 


It's when the thing is turned on and set in motion that the 
new Le Mans starts to worm its way into your affections, 


develops that personality we were speaking about. 


‘Some of it comes from the way our new 326 cu. in, V-8* 
rouses its 260 bhp and makes tracks (our 115 hp 4" with 
gentle thirst and the manners of an 8 is still standard 
equipment). Still more of it comes from the way the new 
rear suspension handles the handling. You point it, it 
goes that way, and no shilly-shallying. 


The quieter, more positive shifting automatic’, the self- 
adjusting brakes, the 20-gallon gas tank (up from 17), 
the beefier differential unit, they're all nice. But it’s the 
personality we like best about our new Le Mans. 


Pontiac Tempest 
a 


More Hints 
from the Model Garage 


APPLY GASKET 
FORMING hf 
COMPOUND 


JACK UP FRAME 
50 SPRING IS 
FULLY EXTENDED _— 


Sagging coil springs can be cured by in- Reaching into an engine compartment is 
serting accessory spacers between the tough when the car is jacked up. This 
coils, But on rough ro; when the stool comes to the re It's made of 
springs distend, the spacers 1”-thick plywood. The 10”-by-10” ends are 
and are lost. Apply pliable fastened under the edges of the 30”-by-10” 
ing compound to keep them in place. top by four 6”-by-8” steel shelf brackets. 


Snow chains won't get tangled if you take 
this simple precaution: After using the pipe smoker. Just stoke up the old briar 
chains, lay them out flat and fasten the and, with the bowl opening at the lock, 
ends together before storing. Next time blow through the stem. The hot blast of 
you need them, you won't have to stand smoke directed at the lock will thaw out 
in the cold and unsnarl them, the mechanism within seconds. 
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Fix sticking automatic chokes fast. . . 


FREES 

STICKING CHOKES 
Simply squirt on both ends 
of choke vaive shaft, then 
remove the choke cover and 
flood vacuum cylinder while 
the engine runs. It's fast! 


CLEANS 

CARBURETOR LINKAGE 
Dirty, oily linkage can badly 
foul up carburetor perform- 
ance. Now you can clean it 
in seconds! 


LOOSENS MANIFOLD 
HEAT CONTROLS 


J 
ulckly penetratesand frees S 
[pele et tire AT LEADING CLEANS ene 
and carbon, Leaves no olly [iil AUTO SUPPLY STORES RRR 
residue to form carbon and VA,  sutonesya ne 
cause further sticking. we 


* corburetor 


GUMOUT DIVISION, PENNSYLVANIA REFINING CO., Cleveland 4, Ohio > * 


CO DIESEL (ELECTRONICS 
O auto (AUTOMATION 


tartan salary of students, com- 
CL "Electronics Techni 
reat 
Relomotive Trainteg 4000 pet peste 
‘tar tecomin fail with the Indi, 
set aes Souall arene Lo $6,000 or 
SEPARATE per year. 
igre Leer si. Sen iahee eiee 
Gi Qe rsa hae wth estat mscaalens Canyon coca S800 OS 
D1 HivGo per gear 
LIVEO, INC. 261 Wolcott St. NEW HAVEN, CONN. When they become specialists, or a part of 
se ara te aera eee Camere ct 
Coe 
RESIDENT SHOP TRAINING in caster and costa lese 
ReRDO Se Te verses Sout ee 
outing and part-time jobs while in choo, plus 
Rarestisess tts piaecea tate be peste 
rales walk tatie” ham goon eet ie: rent wcrvie for grades. 
rt tata fa femacs Cb Sae yo oe raved ond me 


Simple, step-by-step Pere bOOKteT Am 


ae mats AILEY 


os \Fechnical Schools, 


Veteran Approved 


Bulld your own stereo and mono 


eico . wnat 
tee ethers eds CLES BY S 1626 S. Grand, Rm. 50, St Louis 4, Mo.' 
Please send free catalog and name of local dealer. 


Name 
Address 
ci 


Detroit report 


By Devon Francis 


Long-term warranties 

Chrysler Corp. really started some- 
thing with its five-year or 50,000-mile 
warranty. Ford Motor Co, and Stude- 
baker have extended their warranties— 
starting with their entire 1963 lines—to 
two years or 24,000 miles, whichever 
comes first. But unlike Chrysler's fiv 
year plan, which covers only the engine 
and drive train, the Ford and Studey 
warranties inchide all parts and labor 
except normal maintenance operations 
and routine replacement items. Chrysler 
still offers, in addition to its five 
or 50,000-mile warranty, a one 
12,000-mile general warranty. 


Four on the floor 

Chrysler Corp. has finally given in to 
the demands of performance enthusiasts 
and adopted the Borg-Warner four-speed 
manual floor shift as an option. It’s ba- 
sically the same smooth gearbox used by 
General Motors, Ford, and Studebaker. 
It'll be available with Dodge and Plym- 
outh V-8s, but not in station wagons. Nor 
can you get it with the 426-inch high- 
performance engine—too much torque 
for the box, say Chrysler engineers. 


Lively ones from Ford 

Anew Ford super-engine is rumored to 
be on the way. It will displace about 427 
cu, in.—just nosing in under the 427.2- 
cu.-in. NASCAR and National Hot Rod 
Association limit—and will be a part of a 
high-performance package that includes 
heavy-duty suspension, brakes, and 
driveshaft. Ford will continue to pro- 
duce the 406, too. 

Look for a still larger engine for the 
Fairlane. It started out as a 221-incher, 
then was hogged out to 260 inches. 
Latest word is that still more inches will 
be squeezed out. 

Ever wonder how a Falcon would per- 
form with a Fairlane V-8 under its bon- 
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net? You may soon get a chance to find 
out. Ford’s “1963%” Falcon, due in the 
spring, should offer this V-8 as an option, 


Chrysler schedules turbines 

The auto industry is feeling the hot 
breath of the gas turbine on its collective 
neck. Next April, at the International 
Auto Show in New York, Chrysler will 
introduce its turbine-powered Typhoon, 
complete with sporty body designed by 
Ghia of Italy, But the 50 or 75 that are 
to be sold won't be available until next 
fall. 

Chrysler is also expected to produce i 
much larger number of cars with the 
same Ghia body but with conventional 
engine: 

How will the major components of the 
turbine engine be made? Speculation 
up to now has been that some sort of 
ing process would be used. Not so. 
e engines probably will be made of 
welded sheet metal, indicating that low- 
volume production is planned. 


Studebaker’s 1964 Line 


arks and Hawks will have “advanced” 
styling and several surprising engineer- 
ing changes, sources at Studebaker re- 
port. The styling is a blend of ideas by 
Raymond Loewy, who designed the 
i, and Brooks Stevens, who is re- 
sponsible for the face lift on the 1963 
models. 


Are turbochargers 
impractical? 

Buick and Pontiac have done a good 
deal of development work on turbo- 
chargers, but both decided against using 
the blowers in 1963. 

As late as last summer, Buick had 
planned to equip the Riviera with a tur- 
bocharger. But at the last minute it was 
decided that the added performance 
wasn’t worth the complications and extra 
cost involved. Pontiac, the most per- 
formance-minded division of GM, got all 
the performance it needs in the Tempest 
by dropping in a 326-cu.-in. V-8, This is 
the regular Pontiac V-8 with smaller bore. 


Look what you get—for less than 


any popular conventional panel! 


MORE MILES 
PER TANKFUL 
AND PER TIRE 


MELAS 
aan 


The more you look into Ford’s 
Econoline Van the more you 
understand its popularity! Priced 
well below old-style panels, it 
gives you more capacity, loading 
ease, maneuverability . . . more 


of everything you want. More 
economy, too. Savings can easily 
average $100 a year. And for 
1963 you get new reliability ... 
a new transmission that's syn- 
chronized in all forward gears 


. . an 8-door option that puts 
big double doors on both sides. 
Look into Ford's new Econoline 
today ... at your Ford Dealer's. 


pRooUCTs OF QLZERBD cro coven 


IN THE HANDSOMEST HOLIDAY CARTON OF ALL 
Orr Product of The American Sebacce Company —"Sobeceo is our middle name” 


POPULAR 
SCIENCE 


’ P mouse ov Monthly 


First to fly within 
exploring range 
of another planet, 
our keen-eyed 
Mariner 2 
spacecraft is 


Keeping 
~ a Date with 
Venus: 


By Wesley S. Griswold basket length. Instr 
HE world will get its first ck W d face 

| up look at another planet—i 4 ) stilled the craft 

holds out—on Dece { 1 the most 


tween 10 and 11 a.m. I excit c the annals of 


At that likel historic 1 t, tion. It's expected to tell us at last what 
the gold, silver, and blu pace- mysterious : 


uft- Marini I 


It will fy Earth's sister a 1 
such close range 21,000 miles y Venus? 
that Venus will loom eibast r other attempts to explore Venus 


one American and three Russian, have 
failed. A Russian try last year got a 
spacecraft within 62,500 miles of Venus, 
but to no avail-its radio had gone dead 
Jong before. Remembering that misfor- 
tune, Mariner 2's sponsors were sweat- 
ing out the suspense of its 109-day voy- 
age as this issue went to press—but thus. 
far, since its August 27 launching, all 
was going incredibly well. 

The $10,000,000, 447-pound craft on 
its way to Venus, built and operated for 
NASA by Caltech’s Jet Propulsion Lab- 
oratory, looks like a fying weather vane. 
It measures 16% feet the longest way— 
the span of its blue-tinted solar panels. 

Positioned by tiny attitude-controlling 
nitrogen jets, Mariner keeps these panels 
always facing the sun. They tum sun- 
light into electricity—up to 222 watts—to 
power a radio transmitter so small you 
could hold it in your hand, a 41-pound 
payload of instruments, and Mariner’s 
computer brain. Hinged and kept 
trained on th, a long-range antenna 
sends back the instruments’ reports. 
With almost-human talents, the clec- 
tronic brain directs all operations, fol- 
lowing preflight instructions and in-flight 
radio commands. 

If an observer could watch the climax 
of Mariner's 180,000,000-mile j 
Venus, he would see a brea 
drama enacted. Gradually overhauling 
Venus, Mariner will swing in toward it 
on a near-collision course—like one ex- 
train racing another to an oblique 
crossover. Barely before Mariner reaches 
the crossing, the awesome bulk of Venus 
will whiz across its path at more than 
78,000 m.p.h. Flashing over the crossing 
in hot pursuit, the even faster-moving 
spacecraft will catch up with Venus— 
and pass alongside the planet, on its 
inward and sunlit side. 

Making “eyes” at Venus. During the 
spectacular encounter, an eyelike instru- 
ment—a little dish antenna, 20 inches 


Venus-observing 
ether with other instruments and_ pri 
ling, gear, are shown in view opponite—on a 
model of the spacecraft. Bowl resembling search- 
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across and three inches deep, called a 
microwave radiometer—will ogle Venus. 
Pivoted to be rocked up and down, it 
will scan the planet's disk in a z 
fashion, progressing from the dark side 
to the sunny side. Mounted on the edge 
of the dish, so that it will always be 
looking at the same portion of the plan- 
et, is a second “eye” called an infrared 
radiometer. 

Both will pick up Venus and start 
their scanning at a range of 24,516 miles, 
hardly more than the planet's circum- 
ference. They'll end observation just 41 
minutes and 40 seconds later, on the 
sunny side of Venus and only 21,291 
miles away. (The dish’s right-angle 
mounting, and Mariner's heading, cause 
them to lose sight of Venus a trifle be- 
fore the closest, 20,918-mile, approach.) 

Since clouds hide the planet's surface, 
looking at Venus with a camera would 
little. Radiometers provide sub- 
to pierce the cloudy mask. 
The microwave instrument pi up the 
planet's natural or “thermal” radio emis- 
sion—resulting from its own heat—at two 
selected wave lengths of 13% and 19 
millimeters. The infrared instrument de- 
tects heat radiation at the shorter wave 
lengths of 8-9 and 10-10.8 microns, 

By ingeniously piecing together the 
surprising variety of clues obtainable at 
these particular wave lengths, scientists 
hope to settle wildly contrasting specu- 
lation bout Venus’ surface: Is it a 
steaming swamp, an unbroken ocean, or 
a dust, ing-hot desert? 

Taking her temperature. Measuring 
the intensity of Venus’ radio emission 
will tell the temperature of the planet— 
signed to the micro- 
That will check out 
an astonishing 600 degrees for Venus’ 
surface, measured from earth by the 
same new technique—if correct, a shat- 
tering blow to any hope of finding life 


on Venus, and even of landing there in 
contiNueD 


wave instrument. 


light, near center, is pivoted dish antenna that 
rocks hack and forth to scan us With radiom- 
eters that the planet's temperature and 
tell what’: its atmosphere. 


Short-range 
transmitting —————-= 
antenna 


For Venus and Space 
Observations: 


For Venus 
Observations: MAGNETOMETER 
MICROWAVE 
RADIOMETER 


ae For Space 

se Observations: 
INFRARED COSMIC-RAY DETECTOR 
Measures atrooe- 


tempera: 
id carbon 


di unt. 
for any possible 
gaps in clouds 

MICROMETEOR 
DETECTOR 


Counts meteoric par. 
ticles striking plate 


“SOLAR WIND” 
DETECTOR 


Gauges flow of protons 
‘streaming from the sun 


rocks to 
scan Venus 


Antenna receives, 
‘commands from 
earth 


Solar panels 
provide. 
Slectrie power 


the future. If the long-range reading 
actually comes from higher in the at- 
mosphere—or is a false one, perhaps 
thrown off by an extraordinary concen- 
tration of electrons in Venu 


a double check, while the microw: 
strument is taking the temperature at 
Venus’ surface, the infrared i 
will take temperatures in 
phere. 

Does Venus have water, 
as we know it? The microwave instru- 
ment should reveal that, too. If so, re- 
ception should be weak or nonexistent 
for the 13%mm wave length, which 
would be absorbed by water vapor in 
Venus’ atmosphere. The other, 19mm 
wave length is unaffected by water va- 

Ir. 

Similar telltale differences in the in- 
frared instruments’ two sets of readings 
should reveal whether Venus’ atmos- 
phere contains enough carbon dioxide to 


Will Ma 


66 A FUZZY white tennis 

ball"—so one ob- 

server describes the blank 

appearance of mysteriov 

Venus, perpetually masked 

in clouds, as in this Lowell Observatory 
photo of its sunny side. 

What are the clouds made of? No one 
knows. What lies beneath, on Venus’ sur- 
face? No one has ever seen. Whether 
there can be life on Venus has called forth 
a rapid succession of opposing views. As- 
tronomers can tell us only a little about the 
mystery planet wi nce: 

Its 7,575-mile it almost 
a twin of the earth in size. It is a near 
match in weight, and force of gravity, too. 
Nearest planet to Earth, it approaches with- 
in less than 26,000,000 miles of us—com- 
pared with 35,000,000 miles for Mars. It 
ircles the sun in a year of 225 of our days. 

In our night sky, Venus outshines all but 
the moon. To viewers through powerful 
telescopes, it goes through phases like the 
moon's, from a thin crescent to a bright 
disk, as it moves from the near to the far 
side of the sun. On rare occasions, a glow- 
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account for an ovenlike surface tempera- 
ture, by a “greenhouse effect.” Carbon 
dioxide will mask the 10-10.8-micron 
band but not the other, providing the 
needed clue. By the same artifice, the 
instrument will seek to learn whether 
there are any breaks in Venus’ cloud 
blanket, through which its surface might 
occasionally be glimpsed. 

A third Venus-observing instrument, 
in a metal cylinder, is a magnetometer. 
It will tell us if Venus has a magnetic 
field like Earth’s compass-attracting one. 
That will throw light, not only on the 
planet's interior, but also on whether it 
has magnetic storms, auroras, and ra- 
diation belts—a practical concern for any 
manned expedition to Venus. The mag- 
netometer takes readings in space, too. 

Along the way. As Mariner travels, 
still other instruments are measuring 
cosmic rays, the “solar wind” of protons 
streaming from the sun, and the abun- 
dance of speeding micrometeors. A 


er solve these mysteries of Venus? 


ing ring of scattered light can be seen com- 
pletely encircling its dark side—one proof 
that it has an atmosphere. 

Vague ‘ings, sometimes faintly seen 
on Venus’ sunlit side, are believed only 
cloud patterns—and give no clue as to how 
fast the hidden planet turns on its axis, if 
at all. From various other evidence, esti- 
mates of the length of a day on Venus 
range as widely as from 22 hours to 
, by earth time. 

No satellites of Venus are known, But it 

ve undiscovered moons, if they are 

as 7 to 15 miles in diameter, like 
ones. 

What Venus’ atmosphere is made of is 
crucial to the possibility of life there. 
Earth-based spectrographs show only that 
much of it, perhaps three-fourths, is carbon 
dioxide. Water, necessary to_ life, 
looked for in vain until last year- 
15-mile-high balloon-borne telescopic 
dition found an inconclusive trace of 
vapor in Venus’ atmosphere. 

Venus’ hidden surface was formerly pic- 
tured as steaming swampland, something 
like the earth in prehistoric times. So there 


was 


To get to 
jectory 
trailing it, craft is falli 
tercepts Ve 

ing tug 


crystal microphone counts pings of the 
meteors, like hail on a tin roof, against 
an exposed magnesium plate. One of 
Mariner 2’s first notable discoveries: 
Meteoric particles are only 1/1,000 as 
numerous in deep space as near Earth— 
a happy augury for space travel. 
Mariner's progress toward Venus has 
been steadily watched from Earth by 
three big radio telescopes. Spaced 
around the world at California, Aus- 


was a good chance, it was believed, of find- 


ing life on Venus—at least as good as on 
Mars, if not better. That idea followed 
from assuming that Venus’ clouds, like 
Earth's, were formed from water. 


By 1940, failure to find water vapor in 
Venus’ atmosphere led to a new picture: 

Venus was a dry desert, swept by violent 
dust storms. Its white-appearing mantle— 
actually pale lemon-yellow — consisted of 
clouds of the dust. 

The 1950s brought rival theories. One 
radically disputed the idea that Venus was 
waterl Venus’ surface, it held. was com- 
pletely submerged by an endless, watery 
ocean. By another theory, Venus’ seas were 
of oil, and its clouds were oily smog 

As of today—pending reports from Mari- 
ner—all but the dust-bow] theory seem to 
have been wrecked by a recent bombshell: 

Latest measurements from the earth put 
the temperature of Venus’ surface at a sear- 
ing-hot 600 degrees F. Dark and sunny 
sides depart by only a few degrees from 
this average figure. There seems no hope 
of a cool spot anywhere. 

If this is positively confirmed, Venus’ 
surface can only be a dry inferno—a waste- 
land hot enough to melt lead and tin. Any 


finally settles i s ¢ 


THE FLY-BY 


Venus, Mariner 2 follows long curving tra 
Rocketed backward from Earth but 
n path that in. 
mus for fly above. From course-bend. 
of Venus’ gravity, Mariner will gain enough 
nergy to recross Venus’ orbit, and even 
Farth r, its rad 1 
b 


at left. 
toward 


> silenced 
around sun. 


tralia, and South Africa, they pass the 
task from one to another as the spinning 
earth brings each into position. By tele- 
type, their tracking data and reports 
from the spacecraft stream into Mariner 
headquarters at the Jet Propulsion Lab- 
oratory in Pasadena. 

At Goldstone, Calif., a tiny scientific 
community in a desert cupped by 
mountains, are two 85-foot-diameter 
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water would surely have boiled away. 

Since no imaginable form of life could 
endure such a temperature, it would mean 
that Venus is lifeless—and probably always 
has been. Equally, that could be said for 
the foreseeable future—for it is hard to 
imagine any protective clothing that could 
enable spacemen to survive a landing. 

But astronomers still view the 600-degree 
figure with caution, What could make 
Venus so hot? Possibly the abundant car- 
bon dioxide could have enough of a “green- 
house effect” (letting the sun's heat in, not 
out) but they want to be surer of the cause. 

For another thing, the high reading is by 
a new technique—using a planet’s natural 
radio emission, at microwave frequencies, 
to gauge its temperature. Elsewhere, as 
with Mars, this method's findings agree 
closely with earlier ones, In Venus’ case 
they don’t. Could anything be distorting 
the Venus readings? False ones could re- 
sult, some suggest, from an exceptional 
concentration of electrons in Venus’ high- 
altitude ionosphere. 

Only closer-range observations can settle 
the most burning question about Venus— 
and hopes of getting them ride on Mariner 
2.—Alden P. Armagnac. 
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Blizzard Busters 
of Berthoud 


Colorado's rugged new plows fight storms and whiteouts 
again as they claw their way over Rocky Mountain passes 


By E. D. Fales Jr. 


12,000-foot pass to the top of the 
world. I know. I’ve just ridden a 
plow up the edge of the Rockies and 
some of the time my hair stood on end. 

All these passes are over 9,000 feet 
high. On 11,314-foot Berthoud and its 
12,000-foot neighbor, Loveland Pass, 50- 
mile winds are common, And what's 
worse, great snowslides sometimes bury 
roads 25 feet deep. 

Yet Colorado keeps these roads open 
when, elsewhere in the U.S., cities are 
paralyzed by three-inch snowfalls, and 
turnpikes crippled by ankle-deep snow. 
How come? 

I put the question to Pat Murray, chief 
snow fighter in five great passes for an 
outstanding state highway department, 
He says: “Well, for one thing, our state 
backs us up with plenty of plows. In a 
bad storm we can send 100 men and 50 
plows into these passes.” 

He adds: “Go ride up top and see.” 


I TAKES guts to push a plow up a 


Ready for the blizzard run over two-mile-high 
Berthoud Pass, the author gets into the cab of 
No. 1500, Colorado's new Snowblast job. 


I do, first in a five-ton conventional- 
blade plow, then in Colorado's “secret 
weapon”—a $62,000, 20-ton rotary that 
makes a mockery of the plowing many of 
us are used to, This turbocharged mon- 
ster, called a Snowblast, has two engines. 

Before I start up, Murray briefs me. 
“Our men’s orders are: ‘Hit snow the 
instant it falls. Never let it get ahead of 
you. Never let cars, or trucks, get down 
to the stall point—or you've got a plugged 
road. And never stop plowing until it’s 
over.” Colorado has men who have 
plowed 72 hours without sleep. 

L also learn: Pass-plowing on two-lane 
roads can be scary work, Now and then 
some plowman gives his life. “It’s a job 
that draws only the best,” Murray says. 

I find Plow No. 758 waiting in a snowy 
patrol base at the bottom of Loveland 
Pass, Atlantic side. A golden FWD truck 


I hike into the cab, A hand reaches 
across and a voice says: “Howdy, I'm 
Glen Ott.” I've heard of Ott. Once an- 


Start of a frightening climb: Glen Ott takes 
the wheel of No. 758, headed for the Loveland 
Pass run, far out on the edge of dizzy cliffs. 


‘ 


70-m.p-h. jet screams as twe 


other plow “lost the edge” and came 
down like a yellow comet. Ott, grimly 
searching, found the fallen plow far 
below, driver dead. 

It's 11:30 a.m. We start up U.S. 6. I 
look at the snowy mountain wall and am 
glad to see we're going up the inside 


ne Snowblast fights its way above tree line in 10-foot drift. 


shoulder. Two danger flags wave from 

our headlights. Our blue blinker comes 

on. Ott hits a row of buttons. We light 
a Christmas tree. “I like to be 

he says. 

S is a five-ton, 190-horse job 

with four-wheel drive. She's classified 
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This new rotary plow rams through windshield-high snowdrifts 


skim three inches of 
road at 30 miles an 


high-speed, ca 
snow off a pra 


hour. But up here she raises her nose to 
the sky, tips back, and throbs up at 10 
miles on frozen snow pack. 

“C 


ins?” [ say hopefully. 
ot with this load,” Ott says. “We'd 
chew ‘em off.” He flips a toggle. An air 
valve whistles. “That's our. twin-grip 
locking up,” he says. “We'll need it.” 
We sigzag up. A stiff five-mile climb 
above us hangs the Pass, known respect- 
fully here only as “the Loveland.” To 
gain it, you ladder up Mt. Sniktau, which 


Far up, 
down, 
Ott, “with a special mountain dr 
¥ boys are the greatest.” 

"t bad climl wuse We are 
in a corridor a height. Then 
one snow wall falls away and we're on a 
shelf looking down, No. 758 five 
forward speeds plus Ii ange. 
veds. We are in low-fourth, 
coming up into fresh morning snow. 

There are four rods under our dash: 
pneumatic controls. One swings the 
blade, another loc one ri it, one 
lowers it. Ott selects one and tu 
With a shock, the two-ton blade drops 
and levels off two inches above the per- 
manent snow pack. We're plowing. A 
bright wave of snow flies. Ott pushes: 
No. 758 into the first climbing turn. 

Number 1 plow went up an hour ago,” 
he says. “He’s splitting the road down 
the middle, leaving a ridge on the right. 
Number 2 went up 30 minutes ago— 
should be near the top now. 

“He's pushing the ridge over on the 
shoulder. Our job will be to go up the 
shoulder and buck it off the side.” 

s a car coming down without 
violating the first rule of pass- 
driving. He’s slewing a bit and then we 
see that the rear deck is open and he’s 
put his passenger in the trunk—for tra 
tion. The passenger, buried in snow, is 


holding up the lid. 
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Then comes the Trailways, loaded 
with ice. Ott says, “Oh—oh! Storming 
up top. We're going to catch 

No. 758 snarls upgrade, rocking and 
bouncing. Our speed drops. Ott says 
we're carrying 13 tons of sand, mostly for 
traction. 

With a five-ton truck and_half-ton 
blade, that makes 18% tons. I'm a 
this up when Ott swings us up 
hairpin turn, and we lose our safe inside 
edge. Suddenly the mountain changes 
sides and we are out on what looks like 
the world champ of dizzy edges. The 
road simply hangs in space. I toss a 
dead cigar out the window. It just keeps 
going straight down. Now I know why 
plowmen don’t put their best tires on 
the rear wheels, but on the outside. 

To the north lies a jumble of peaks 
where U.S. 40 crosses the Divide in 
Berthoud Pass. There's also a lot of 
scenery a half mile from our treads— 
straight down. Only small guide sticks 
mark the edge—no rails. 

Beside me, Ott is very quiet, balancing 
on the shoulder, steering by those sticks, 
clipping with uncanny skill within two 
inches of them. Trouble is: Some sticks 
had gone over. Where there are none I 
don’t look down and just feel good to 
have a driver like Ott. Our blade takes 
the snow right to the drop-off e and 
it goes down in long streamers. 

At 11:50 a.m., 10,500 feet up, it starts 
to storm. We come up into a white 
cloud. A hard wind booms from the 
depths. Our flags fly upward and begin 
tearing themselves to bits. The truck 
bounces. When the pushing gets heavy 
our wheels slip. Then the guide sticks 
vanish, Everything vanishes. Ott im- 
mediately downshifts to second low. 
This is the emergency that plowmen 
hate: a whiteout. 

We're down to a crawl but still mov- 
ing. “You can’t ever stop,” Ott says, “or 
the road plugs up.” 

Our wipers are loading up. To my 
relief, we now take to the center line. 


without stopping 


Pat Murray, boss of five stormy passes, watches 
from walkway while Carl Hicken double-steers 
No, 1500 for sharp turn on a narrow road. 


And so we become the lead plow, split- 
ting the road open in this new storm, At 
11:58 the No. 1 plow comes down, mak- 
ing a wave like a destroyer. 

Ott says: “Sometimes the next mile is 
white hell.” 

And then No, 758 bilks. I've been 
watching a little iron weather cap bounc- 
ing on the exhaust stack outside our 
windshield. We've come to a tight climb- 
ing turn. Ott has sort of thrown us into 
it—a neat maneuver to keep plowing 
speed. We're now in high third. Ott 
ys, “Think she'll take it?” 
it warning comes when the weather 
cap explodes wide open. No. 758 is 
going to refuse. Oily smoke blasts up. 
“Wants to lug,” Ott says. “We've gotta 
shift.” 

Downshifting No. 758 is quite a thing. 
A stall can leave you hanging backward 
on brakes. Trouble is: The two floor 
sticks are together by the driver's right 
knee; the high-low ranger, or “brownie. 
and the main gearbox stick. Both are 
worked with the right hand. But for the 
quick shift we'll need, Ott won't be able 
to work both sticks at once. 


In the cab, Hicken swings both steering wheels 
at once. Wheel at his side controls rear wheels. 
Lever with knob raises or lowers blade, 


In a flash, he drops the wheel, de- 
clutches, and right-hands the brownie for- 
ward from high to neutral, Simultan 
ously, he guns the engine, and rams his 
left arm down through the wheel to the 
shoulder to get the main stick. He finds 
it, yanks it back from third to second, 
then pulls his arm out of the wheel. 

For a split second we hang there. Ott's 
right hand now flashes the brownie full- 
forward into low range. He eases in the 
clutch and pours on coal. After I've 
swallowed my gum, I gratefully feel our 
190-horse diesel take us in tow again. 
The weather breaks for a moment and 
we look down on the white backbone of 
America. Then it snows like all get-out, 
and we are blind again. 

We top the Pass at 15, 


having 


two nervous touris! 
light a new cigar. 
scared.” 
“Sometimes,” he says, “we get scared, 
too.” 
Going down. From the screamin; 
near-zero top. we edge down the P: 
slope, followed by the tourists. Now we 
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roll faster. Snow flies in sheets, Uphill 
we had bucked snow; now we are 
coasting. 

I ask: “Glen, what happens if the 


brakes fail?’ 

“fd dive her for the mountain wall 
and wreck her,” he says. “That's all you 
can do.” 


ss the No, 2 plow eastbound. 
If this gets any worse Pat will 
plows working the Pass tonight. 
The trucks will be coming over.” 

“The trucks?” I said. 

“The real traffic comes over between 
10 p.m. and 3 a.m.,” Ott tells me. “That's 
when Denver-Salt Lake schedules seem 
to put them up here.” 

Eight miles down on the Pacific side, 
No, 758, at 12:48 p.m, makes a wide 
turn and starts back up. There are 10 
inches of fresh snow, The wind is get- 
ting wilder. On many roads elsewhere 
traffic would be crawling to a stop by 
this time, 

But up here traffic is moving smoothly. 
At dark in a near-blizzard you can see 
the lights going over the top. Toward 
10 the trucks begin coming up. Two 
fine clean lanes are open. There'll be no 
ys on the Loveland tonight, even 
though breakfast time will find 2% feet 
of new snow—enough to paralyze level 


Next day I join Pat Murray again and 
we start out in his pickup, with chains 
on, to find No, 1500-the new secret 
weapon, the Snowblast. 

Riding the Snowblast. Nothing like 
the Snowblast ever has ridden U.S. roads. 
We find her pounding up the Pacific side 
of Berthoud Pass. Blasting a lane up 
U.S. 40 under her snow rainbow, she 
looks like a golden river boat with a 
flailing red paddle wheel. Except that 
the paddle wheel is up front. We can 
hear that rainbow—a 70-m.p.h. snow jet 
—whistling over. It thunders down into 
Fraser River Canyon and sets trees 
tossing. 

This is a far cry from No. 758. Colo- 
rado now has two Snowblasts. Impressed, 
even the Denver & Rio Grande Railroad 
is thinking of getting one. And “back 
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East,” New York’s great Idlewild Inter- 
national Airport, after trying one, imme- 
diately ordered 11 more. 

Here at last is “instant plowing.” Carl 
Hicken, who drives No. 1500, lives at a 
wilderness base. In an emergency he 
“scrambles” like a jet fighter pilot. “I can 
be out of bed and on the road in five 
minutes after I get a call,” he says. 

I ride over the pass with Hicken. 
After No. 758, it is like changing from a 
DC-3 to a jetliner. We cruise up at 20 
miles an hour, take time out to open 
an old road where snow comes to our 
windshield, then go up top. Our secret 
is our two engines and the thin helical 
“egg-beater” blade which keeps pulling 
us ahead, 

We roar on up, pushed by a 220-horse 
turbocharged Cummins mounted aft over 
our rear wheels. Then Hicken drops a 
combination clutch-accelerator Jever on 
the dashboard, and that rainbow jet ex- 
plodes with a roar in front of our wind- 
shield. 

Instead of bucking snow off the edge, 
we hurl it aloft, Our jet throws out, not 
85 feet as older rotaries do, but 110. 
When we come to cliffs on our side, 
Hicken turns a valve; the exhaust chute 
(18 inches square) revolves and spits 
the jet out clear over the road. It goes 
up so high—30 feet—and in such a clean 
are that cars pass right under it. 

Sometimes the wind hurls snow back 
at us and our windshield loads up. Then 
Hicken starts the rotary windshield. 
Spinning at 2,400 r.p.m., belt-driven 
from a %-horse motor in the cab roof, the 
glass disk whirls off all snow. “Not even 
freezing rain can stick to that wind- 
shield,” Hicken 

We come to a tight hairpin turn. With 
no warning, Hicken lowers a handle and 
unlocks his rear wheels. Then he grabs 
a second steering wheel down at his side 
between the seats. 

Twin-wheel steering. He spins the 
two wheels at once. Our front wheels 
turn sharp right, the rear wheels sharp 
left. All 20 tons of us crab around in a 
snappy flying turn. No sports car ever 

[Continued on page 190] 


TRANSISTOR IGNITION: 


50,000 Miles Wi 
a Tune-Up? 


A capacitor discharge tires the plugs in Tung-Sol’s EI-4 transistor-ignition system. 


By Hubert Luckett 


UT in Detroit, engineers are fairly 
O well convinced that it's about 
time to make the first basic 
change in ignition systems in 52 years. 


In the past few: years they've explored 
the possibilities of a wide variety of sys- 


tems—some have even shown up, tenta~ 
tively, on a few car models, But until 
recently the consensus was that none 
offered enough all-around improvement 
at the price the customer would pay. 
Now, the remarkable success of tran- 
sistor systems on the after market, and 
the unmistakable trend in Detroit toward 
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Standard ignition 


a car that will run 25,000 to 50,000 miles 
without service, have added urgency to 
their search, Everyone seems to be con- 
centrating on some version of a transi 
tor system. The only remaining question 
to most uuto makers is when. 

You can buy a transistor s 
on a Pontia 
and Mercury pkin to have one 
for their 406-cu.in. engine beginning 
about January 1. Later in the model 
year Thunderbird will offer transistor 


stem now 


A personal-use report 


‘0 FIND out. first hand, just what to 
expect of a transistor-ignition system, 
I installed a Transigniter 201 (Electric 
Autolite Co., Toledo, Ohio) on my Dodge 
Lancer. This sells for $78 and change at 
local Prestolite dealers. 
T had secn a number of demonstrations, 
observed lab tests, and talked to a variety 
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All current flowing in primary circuit (heavy black lines) must be 
interrupted by breaker points. Capacitor is necded to reduce arcing, 


ignition on the six-barrel-carb engine. 
Corvette had planned one for this year, 
but reports are now that it has been 
postponed until next year. 

These ure but the first feelers, the be- 
ginnings of a trend that informed ob- 
servers believe will sweep the industry 
by 1965—unless unforeseen bugs crop up. 

If you don’t want to wait, there are a 
number of transistor-ignition systems on 
the market that you can buy and install 
yourself, Prices range from about $30 to 


of engineers; but I wanted to see what prob- 
lems. if any, developed when I installed one 
myself and lived with it, 

The package I got contained a finned 
transistor unit with a long two-wire-phi 
ground-lead cable attached. Each wire had 
a terminal lug and a label, There was a 
coil, with a mounting bracket, identi 
appearance to a standard coil. 
resistor, a primary connecting wire with 
lugs attached, and a handful of self-tapping 
screws with washers were also included. 

It took me about 45 minutes to study the 
instructions and install the system. I 
mounted all the new parts on the fender 
well near the distributor, Instead of re- 
moving the old coil, ballast resistor, and 
condenser in the distributor, I left them in 
place, disconnected them, and taped the ex- 
posed leads. The two leads to the old 
ballast had to be connected, of course. Now 
I can go back to the standard system with 
about two minutes’ work any time I want to 
compare performance. 

When I had tightened the last connection 


Simple transistor-ignition 
system 


Transistor takes over the job of interrupting primary current, Breaker 
points handle only a fract 


$125. They'll fit just about any car and 
take less than an hour to install. 

Why transistor ignition? The weakest 
part of your car's engine is the ignition 
system. Its durability simply hasn't kept 
pace with other engine developments. 
The breaker points, particularly, have 
been pushed to the limit in trying to 
meet the spark needs of modern, high- 
compression engines. 

The only way to get more spark energy 
out of the present system is to send more 


and rechecked the wiring, 1 started the 
engine. It idled a bit roughly. I fiddled 
with the idle adjustment on the carb and 
the engine soon settled down to a } 
smooth purr—smoother than [ had ever been 
able to get it to idle before. I was delighted, 
but the pleasure soon turned to frustration. 

I went out for a road test. The first 
steep hill I came to, 1 downshifted, plan- 
ning to see how she would go on an all-out 
hill climb. The engine sputtered. bucked, 
and refused to respond to the throttle. Back 
home I hooked up the ignition analyzer 
and found that cylinders numbers 1 and 4 
were misfiring under load. New plugs. 
Same story. New wires. Same story. I re- 
membered that the week before I had had 
similar trouble after leaving the car out in 
a downpour, but it had cleared up after a 
few miles and I had forgotten about it. 
Next move: new distributor cap. 

The car roared up my test 
headed into orbit. 

T could see nothing wrong with the old 
cap, but evidently there was a fault that 


as though 


HIGH VOLTAGE: 25,000-30,000 VOLTS 


of total current, No capacitor needed. 


energy into it. The input cui 
terrupted by the breake 
12,000 times for every mile you drive. 
At the present levels of three to four 
amps, points are handling all they can 
take and still gi reasonable life of 
2,000 to 5,000 miles before replacement. 

But frequent replacement of points is 
not the only problem. As the contacts 
separate, all the current tries to squeeze 
through the last microscopic area of con- 


tact. Current density exceeds an unbe- 
CONTINUED 


rent is in- 
points some 


showed up under the stress of the higher 
voltage. 

After that, I tried every trick 1 could 
think of to give the new system a workout. 
1 installed an old set of plugs that had been 
run 20,000 miles. The gaps measured .045” 
and the electrodes were worn and rounded. 
The engine started easily and wound up to 
top speed without a miss, 1 had another 
driver behind the wheel for these checks: 
so 1 could watch the analyzer closely. The 
scope analyzer. of course, would reveal a 
random miss that you might not otherwise 
notice. 

With a nearly new set of plugs, gapped 
to .045”, and the timing advanced slightly 
from the position I had found best with 
the old system, I got about a 10-percent 
improvement in gas mileage for suburban 
driving. I have not found a significant gain 
in economy for high-speed driving. I did, 
however, shave about 1% seconds off the 
0-to-60 time. And, for whatever it's worth, 
I can chuff along smoothly in high gear at 
45 mph. 
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Firewall mounting is a popular way to install 
add-on transistor systems. Only other thing 


remove the capacitor from 
his is a Sleptronic TS-14. 


lievable million amps per square inch. 
Heat generated at this tiny spot (over 
6,100 degrees) will melt the tungsten 
contact button. The molten metal pulls 
apart like taffy, actually prolonging the 
electrical connection after it should be 
interrupted. Engineers call it “bridging.” 
Even after the physical connection is 
broken, the current may are across the 

The erratic nature of bridging 
slight inaccuracies in 
timing which, in turn, cause engine 
roughness. 

Most car buffs are familiar with the 
problem of getting enough spark at high 
speed. When the points close, energy is 
built up in the coil. This energy is re- 
leased suddenly when the points open, 
delivering high voltage to fire the spark 
plug. But at high speed the points don’t 
remain closed long enough for the en- 
ergy to build up to a maximum, so the 
spark voltage drops. If your plugs are 
worn there may not be enough voltage 
to fire them reliably, and you get a gas- 
wasting, high-speed mi: 

‘Transistors allow a two-pronged attack 
on these problems: 

1. They can take over the heavy-duty 
switching job. Typical systems now on 
the market handle from 6 to 10 amps. 

2. They permit a different coil design 
that can store ample energy in a much 
shorter time than can conventional coils. 

How it works. The transistor has the 
remarkable ability to switch currents 
without moving parts. The semicon- 
ductor element in it can act as either an 
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Fender well is another good mountin; 


place. 
‘Transistor unit should be kept away from ex- 
haust manifold and as far from engine heat 
as practical. This is a Transigniter 201, 


electrical insulator or an electrical con- 
ductor with only a small change in trig- 
gering current. It may switch a current 
as much as 30 times as large as the cur- 
rent needed to trigger it. Since there 
are no moving parts there is nothing to 
wear out. 

In most present transistor systems the 
triggering current is supplied by the con- 
ventional breaker points in a standard 
distributor. But this current is so low 
(4 to X amp) that it is easily handled with 
negligible strain on the contacts. 

There is more to it than just wiring 
a transistor into your present system. 
When the primary circuit is interrupted, 
there is a high-voltage kickback from the 
coil. This voltage is enough to destroy 
any presently available transistor. So 
circuits had to be devised and coil de- 
sign changed to keep this kickback volt- 
age within safe limits. Also, transistors 
are easily damaged by excess heat. They 
generate heat themselves that must be 
disposed of and they have to be pro- 
tected from engine heat. Large heat- 
sink mounts with cooling fins have been 
the answer to the first heat problem, and 
care in locating the unit, to the second. 

What will they do for you? Some 
exaggerated claims made for transistor- 
ignition systems have led to disappoint- 
ment. But there are solid, worthwhile 
advantages to many car owners. 

One big difference is that you don't 
need tune-ups as frequently. Typically, 
your car will run 25,000 to 50,000 miles 
as well as it does now immediately aft- 


er a tune-up—without an ignition tune- 
up. If you've been lax about tune-ups, 
you'll notice a modest improvement in 
overall gas mileage. 

Performance will be better, too. Your 
engine will run more smoothly at idle 
and when lugging at moderate speeds. 
It’s not uncommon to be able to perk 
along at five m.p.h. in high gear without 
bucking and stalling. In most cars you 
can open the plug gaps to .045” or .050” 
without running into high-speed mi 
This dodge usually improves gas mileage 
in the range below 40 m.p.h.—although 
you won't realize the maximum advan- 
tage of the juicier spark unless you are 
willing to experiment with leaner jets in 
your carburetor. At the top end you can 
usually count on adding from three to 
eight m.p.h. to the top speed. 

Even the ladies will appreciate the 
improvement in cold-weather starting. 
With standard ition systems one of 
the most annoying problems is “blue 
points”: When the engine turns over 
slowly, the points remain closed long 
enough for the heavy current flowing 
through them to overheat the tungsten 
contacts. The hot tungsten oxidizes and 
the contact becomes coated with a blue 
oxide film which is an electrical insulator. 
{t can prevent further current from flow- 
ing and make it impossible to start the 
car until the points are filed or replaced. 
It can’t happen with transistor systems 
since the current through the points is 
quite small. 

What you should know. There are 
three kinds of transistorized systems now 
in use. The simplest type, described ear- 
lier, is the most common. It uses the 
standard distributor points to trigger the 
transistor and the discharge from a spe- 
cial spark coil to fire the plug. This is 
the kind used by Ford and by most of 
the owner-installed systems. 

One premium-priced system (Tung- 
Sol’s EI-4) uses a capacitor discharge to 
fire the plug. It also uses a transistor 
triggered by standard breaker points and 
a high-voltage coil, but the high voltage 
is rectified and stored in a capacitor un- 
til the instant of firing. This gives a 


faster voltage rise. The advantages 
claimed for this system are a greater 
ability to fire badly fouled plugs and the 
possibility of more precise timing. 
The third type lends itself best to 
original factory installation since it re- 
quires a special distributor. So far, only 
Pontiac offers it as an option, The main 
difference between this and the first type 
is that the transistor is triggered by a 
magnetic pulse generator in the special 
distributor, There are no mechanical con- 
tacts to make and break. Breaker-point 
and rubbing-block wear, as well as point 
bounce, are completely eliminated. 


PS teach-yourself chase 


STARTS ON PAGE 60 
‘A THEOREM IN NUMBER THEORY 
By Norman A. Crowder 

In this sample we shall prove a curious little 
theorem about the divisibility of certain 
numbers. Before we begin, however, let's 
‘get our terminology set. When we say that 
24 is divisible by 6, we mean, of course, that 
dividing 24 by 6 leaves no remainder. In the 
‘same way we would say that 29 is not divis- 
ible by 8, since dividing 29 by & leaves a 
remainder of 5. 

Now here is a question on what you have 
just read. Pick what you think is the right 
‘answer to the question and turn to the page 
number given with that answer. The ques: 
tion is: AS we have been using the word 
“divisible” is 11 divisible by 4 


BOX PAGE 
Yes ' 63 
No ° 170 


‘Your answer was: 
if m is an even integer, the 
‘quantity m{m + 1)is not even. 


‘You must have been thrown off by the fact 
that if m is even, m + 1 is odd. But the 
product of an even number and an odd 
umber is even, isn't it? 


Now return to Box A, Page 10, and 
try again. 


LH 


Inside a teaching machine—and how it works 


In this rather complicated machine, 
made by U, S. Industries, Inc., a frame 
of microfilm conta yg a unit of infor- 
mation and a multi-choice question is 
projected on a viewing screen, The stu 
dent pushes a button corresponding to 
his answer, advancing the film. 

ne is right, the w frame con 
the next unit of information and ques- 
tion, If has chosen the wrong answer 
the frame he sees contains additional in 


formation to help him answer correctly 
cou and directs him to go back to the first 
KEMBS frame for another try. A code signal 
Oi tells the machine that the answer is 
tenors wrong, and it locks all buttons except 


 SVOENT the one for “reverse 


FILM PROJECTOR 
PROJECTION 
MIRROR 


microrii 


ANSWER 
BUTTONS 


By 1965, predicts one authority, half of all U. S. students will make use of mac 


Teaching Machines 
—Do They or Don’t They? 


Robot teachers are stirring up more to-do in education 
circles than anything since the invention of chalk 


By C. P. Gilmore 


¥ ROANOKE, Va., 34 eighth graders 
I recently took a weird course in al- 
gebra. There were no lectures, no 
homework assignments, no class discus- 
sion. Instead, for 50 minutes each day, 
the pupils turned knobs on portable- 
phonograph-size boxes, wrote answers 
on a roll of paper that appeared at a 
small window. 
In one semester, the average student 
had completed a year’s work. And in the 


standard achievement test, most did bet- 
ter than the national average of students 
who'd studied the regular way 

Responsible for the stepped-up learn- 
ing: teaching machines—mechanical or 
electronic contraptions, or sometimes spe- 
cially designed books called programed 
tests which go about teaching in a 
brand-new way. The robot teachers get 
results. For example: 

@ At Hamilton College in Clinton, 
N. Y., students in logic cut class time by 
a third, scuttled homework, still covered 
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Teaching machines range from the simple mechanical to the 


Simplest machine is hand-held. Read question. Electronic machine is teaching this student 
Put. stylus in slot corresponding to answer. If how to operate an IBM key-punch machine 
you're right, card advances to next question, Unit at rear records right and wrong punches. 


more ground and made better grades , spent two months on the course. 

than other Industry is putting teaching machines 
© Seventy-four students at New York's to work, too, and getting the same eye- 

Collegiate School romped through a — opening results: 

course in advanced math in two weeks. @ Two groups of Bell Laboratories 

Their classmates, learning the regular — technicians were taught electricity—one 


arom rei yeet 


gent 


'0 SEE how teaching machines work, try out the 
start here Porutan Sciexce “Teach-Yourself Chase”—a series of 
3 boxes scattered on different pages of this issue. Even if 
yl are not highly trained in mathematics, it will teach you, 
and prove, an interesting theorem in number theory. (And if 
you are an expert, make mistakes and see what happens.) 
‘The material in the Chase is adapted by special per- 
mission from a demonstration of “branched programing,” 
developed by Norman Crowder for U. S. Industries, Inc. 


All set? Then turn to page 57 
rm a 
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complex electronic—but none are better than their programs 
ia 


Machine with windows: You write answer in 
small window, and turn knob, Black shield in 
large window lifts, revealing the correct answer. 


by regular methods, the other by ma- 
chine, The machine group did better on 
the final exams and remembered more 
when retested six months later. 

© DuPont found that machinist train- 
ees learned to read blueprints and me- 
chanical drawings better and faster with 
machines, 

@ Eastman Kodak now uses teaching 
machines to train employees in loga- 
rithms, economics, basic photography, 
industrial relations, and use of the slide 
rule. 

Modern teaching machines got their 
start during World War II in what must 
have been one of the strangest projects 
of the war. Allied scientists were work- 
ing to perfect a guided missile, but 
couldn't come up with a workable guid- 
ance system. They asked Harvard psy- 
chologist B. F, Skinner to see what he 
could do. 

School for pigeon pilots. Skinner set 
up a screen with a luminous spot in the 
center, trained pigeons to peck at the 
spot if it drifted off center. The object 


was to put a pigeon in a missile and aim 
it at a target. A lens system in the nose 
would focus a picture of the target—a 
ship, for example—on a screen in front of 
the pigeon. As long as the missile was 
‘on course, the picture of the ship—a lu- 
minous dot—would be in the center of 
the screen. If it started to drift off, the 
pigeon would peck at it. The pecking 
would control servo motors and put the 
missile back on course. 

The war ended before Skinner's pi- 
geon pilots got off the ground, but the 
work wasn’t wasted. During the experi- 
ment, of course, Skinner needed scores 
of trained pigeons. Lacking the time and 
staff to train them individually, he built 
a machine to do it. The machine auto- 
matically rewarded the pigeon with a 
grain of corn every time it pecked the 
right spot. 

Through many hours of experimenta- 
tion, Skinner had deduced several im- 
portant teaching principles. He saw no 
reason they couldn’t be applied to human 
learning. 
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Essentially they boil down to this: 

1. Break the material to be learned 
into a series of tiny steps, each of which 
can be absorbed ea 

2. Require participation of the stu- 
dent; that is, make him answer a ques- 
tion at each step. 

3. Let him know immediately whether 
he is right or wrong, and reward him if 
he’s right. 

Skinner built a machine to put his 
principles into operation. Here's how it 
worked, Turn a knob and a bit of infor- 
mation appears in a window on the front 
of the machine. Next comes a question 
on the material just presented. Write the 
answer on a roll of paper that shows 
through another window. Then turn the 
knob again. The right answer comes up 
in the first window and at the same time 
a piece of clear plastic covers the writ- 
ten answer so it can't be changed. Then 
on to the next question and answer. 
Skinner tried the machines on his stu- 
dents and got good results, 

Just as educators were beginning to 
take notice of Skinner's theorics, Sputnik 
sailed into orbit, and school officials be- 
gan to cast around feverishly for new 
and better ways of educating the coun- 
try’s youth. 

The boom. Within a few years, thou- 
sands of teaching-machine projects were 
underway across the country, and re- 
ports of startling results began to come 
in. The mechanized mentors became the 
hottest thing in education. 

The only serious challenger to Skin- 
ner’s idea among teaching-machine boost- 
ers is psychologist Norman Crowder. He 
bases his machine programs on a some- 
what different principle. In a Crowder 
program, bigger hunks of information— 
perhaps a paragraph or so—are given 
the student at one gulp; then he’s asked 
a question to see if he understands. If 
so, he goes on to the next point. If he 
misses, he is given more instruction on 
the point, then asked the question again. 
Thus, students who learn with a mit 
mum of instruction skip all the additional 
help, but it’s there for those who need it. 

Programed learning—the basic prin- 
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ciple behind both Skinner's and Crow- 
der’s machines—actually doesn’t even de- 
pend on the use of a machine at all. 
Specially designed books, totally unlike 
today’s texts, can present the same infor- 
mation in the same order. The student 
is asked a question, writes the answer, 
then turns the page to check his answer. 

The programed learning gives a se- 
ries of important fringe benefits. In either 
the Skinner or Crowder method, for 
example, each student goes at his own 
pace: Bright students zoom through the 
courses in a third of the time taken by 
their classmates. The brighter students 
aren't bored; and slower leainers don't 
give up because they can't keep up with 
the chk Tests have even shown, in 
fact, that the slower learners, although 
they take longer, may learn as much as 
the faster students. 

Walk into a high-school class in first- 
year algebra at the Nutley, NJ., high 
school and see programed instruction in 
action. The first thing that strikes you 
is the quiet. Thirty students sit bent 
over programed texts. The only sound is 
the soft ripple of pages being turned. 

Max Kletter, the teacher, spends his 
time off in a side room holding confer- 
ences and answering questions, He gives 
individual attention to slower learners 
who need it, explores advanced con- 
cepts not covered in the course with the 
brighter students. feel 1 am teaching 
students instead of classes,” he said. 

The proof. The results prove his point. 
Ordinarily, Kletter’s students would earn 
about 10 As and Bs, 25 Cs, Ds, and Es. 
This year, he gave 27 As and Bs, 7 Cs. 
No Ds or Es. “Some of those kids had 
never seen a B before.” he said. 

OF course teaching machines aren't 
going to make honor students of every- 
one. But educators hope they may help 
reduce the appalling number of drop- 
outs—kids who fail to finish school. 
reason for dropouts: frustration. Slow 
learners tend to fall further and further 
behind the class, until they feel hope- 
lessly lost and want to quit school. The 
machine. which lets every student go at 


[Continued on page 166) 


Winged boat skims the water 


Wings at the sides of this experimental 
boat and skis under its bow make it 50 per- 
cent faster than a nilar craft without 
wings. Powered by a 50-hp. outboard, with 
only the propeller under water, it ‘skims 


the surface at 50 m.p.h. Air trapped under 
the wings provides a cushion that elimi- 
nates friction and wave resistance. 


Lockheed engineers sce it as a forerunner 
of large air-prop-driven cargo vessels that 
will fly close to the water at cruising speeds 
up to 230 m.p.h,, faster than any conven- 
tional sea vessel and much more economical 
than airliners. 


Homey camouflage for the Army 


Canvas, mud, and a thatched roof are 
used by troopers of the U. S. First Cav: 
on duty in South Korea to hide their 
ored personnel carrier from spies. Chickens 
scratching beside it add to its appearance 
as a village hut. The roof at one end low- 
ers to provide a clear field of fire for a 
turret-mounted .50-caliber machine gun. 


PS teach-yourself chase 


STARTS ON PAGE 60 


11 is divisible by 4, 


We were using “divisible” to mean “divise 
ible without remainder”. Dividing 11 by 4 
leaves a remainder of 3, ie. 4 “goes into” 
11 twice, with 3 left over. So we would not 
say that 11 is divisible by 4, 


Now return to Box G, Page 57, and 
try the problem ag 


(3x + 2) = 3x + 12x +4, 


You did fine except for one little detail, 
When you squared the term 3x you squared 
the x, but not the 3. In general, if you have 
a term which is itself a product, such as ab, 
the square of that term is the product of 
the squares of its factors, Le. 
(ab)? = a*b*, 

fone of the factors is a numeral and the 
‘ther a literal number, as 4z for example, 
you would proceed as follows: 


(42? = (4?) = 162? 
Now you should be able to return to 


Box E, Page 26, and square the term 
3x correctly. 


63 


A baby sister for 
the Triumph TR-4 


‘The Triumph Spitfire 
4 has a separate chas- 
sis with all-independent 
Italian- 


nent, and a de- 
shield for 
competition, The dual- 
carburetored 70-inch en 
delivers 63 hp. 
speed: 90-plus. 
roadster has a 
24-foot turning circle, 
smallest of any car, 


New look for the 
MG sports car 


A straight, crisp bod; 
reminiscent of the MG 
Midget and increased 
engine displacement are 
the big news on the 
MGB. ‘The 109.6-inch 
four puts out 94 hp., 
resulting, in improved 
acceleration and 107- 
mph. top speed, The 
car is 2.1 inches shorter 
MGA. Roll-up 

side vents, 
locking doors with out: 
side handles are new, 


British sports cars are becoming more 


Latest Sporty Cars _ civilized and comfortable and the sedans 


roomier and more luxurious, judging by the 


from England latest examples to reach our shores. 
A few of the features offered (with an 


English Ford’s 
spright 


is 
Angli 
The 


is a 
hp. four, 
four-speed manual gear- 


box is fully synchro- 
nized. nitized 
body is 168.3 inches 


long overall. Oil-change 
and lubrication inter- 
vals of 5,000 miles 
are recommended. List 


price is $1,678 POE, 
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Big Austin Healey 
goes convertible 


‘Though the body and 
running” gear re 
Dasioally the same, the 
Austin” Healey 3000, 
formerly a “roadster, 
now sports roll-up wi 
dows, hinged side vents 
wraparound windshield, 
and one-piece top. In 
place of the three carbs 
used in 1962, there are 
two larger ones, Easier 
to adjust, says BMC, 
Front. springs are firm- 
cr. List price: $3,535. 


Elva designed 
for Americans 


‘The Elva Courier is 


suspension 
and steering, The tubu- 
lar space-frame ch 

is covered by a fiber- 
ulass body; detachable 
hardtop is’ optional. A 
refined version with in- 
dependent rear susp. 
sion, MGB engine, will 
appear in Januai 


eye on the U. S. market): Convertibles are 
now getting roll-up windows (in place of 
the old clumsy and drafty side curtains) 
and tops that be raised in seconds. 
Deluxe features are appearing, such as vinyl 


mi 


New MG sedan 
rides on water 
A unique “1 

3" suspension con- 
sisting of water-filled 
rubber cylinders is said 


ly mounted ensine de; 
velops 

sacs beniglt hoi front 
wheels. On the way: 
similar Morris 1100 ‘vith 
different grille and 
detuned 48-hp. engine. 


PS PICTURE NEWS 


J 
interiors and wooden dashboards, Perform- 
ance is being improved, 

A trick that several British manufac- 


turers have picked up from Detroit is the 


annual face lift. 


R-8 was designed with French oo la-la and an eye on U.S. sales, 


A Renault with an 
American Accent 


Radiator is behind engine in R 
pelled out the bottom. Trunk (at right) is loaded from side. 


SPARE 
{UP FRONT To Give 
PROTECTION IN CRASH) 


GE rorutar scicnce 


. Air is sucked in at top, ex- 


SEALED 
Coouing 
SYSTEM: 


HERE'S something for 

everyone in the new 
Renault R-8, which has just 
taken its place beside the 
Dauphine in the show- 
rooms. For those who buy 
cars by engineering specs, 
the R-8 offers: 

@ Self-adjusting disk 
brakes on all four wheels. 
Combined transmis- 
ion and differential (trans- 
axle). 

@A closed-circuit cool- 
stem, sealed at the 
» that never needs 
ing or winterizing, 

@ A crankshaft support- 
ed on five main bearings, 

@ Independent — suspen- 
sion on all four wheels, 

For those who buy looks 
and comfort, the R-8 offer 
a pleasantly Americanized 
appearance with size 
trunk (eight cubic feet) 
and comfortable seating for 
four (bucket sea 
front). 

For those who buy han- 
dling, the R-8 offers excep- 
tional road stability and a 
floor-mounted, four-speed 
shift. 

With a rear-mounted 
956-cc. engine that puts 
out 48 hp. at 5,200 r.p.m., 
the R-8 can do a standing 
quarter-mile in under 21 
seconds, has a max speed 
of around 80 m.p.h., and 
should gallop well over 30 
miles on a gallon of gas. 

Renault, which has 
Volkswagen in its gun 
sights, now has the VW 
well bracketed. The Dau- 
phine undersells it by a 
good margin, and the R-8, 
on the other side, goes for 
about $1,800.—Everett H. 
Ortner. 


How the German rocket experts saved 
their secrets for America 


History's Wildest az 
Game of 
Hide-and-Seek 


By Gardner Soule 


HE most exciting, as well as perhaps the k WW 
| most critical, treasure-burial in history al 
took place in the closing days of World 
War IL. The principal characters were Wernher ad 


von Braun, then Germany’s top rocket expert, Red threat from 
now head of America’s George C. Marshall the east 
Space Flight Center, and } assistant, Dieter 1. On March 12, 1945, with 
Huzel, now with the Rocketdyne Company. the Russian 
As the Russians closed in from the east on jplnds, only 50 
Peenemiinde, Germany's rocket center on an base went into a frenzy of 
island in the Baltic, the Germans moved their evacuatio 
key:pers eir tons of re and 
key personnel—and their tons of records—south = Sth “With’ the rocketten 
to Bleicherode. Then the U.S. Army approached — Went their. records—top-s 
from the west. Who would get the records and __ctet research results that, at 
he scientists—-the Russians or the Americans? the time, were unique in the 
the scientists—the Russians or the Americans? World. “The plan was to set 
Fortunately, we did. Tum the page to see up the base again at Bleiche- 
how, according to Huzel’s eye-witness account, de, southwest of Berlin. 
| ig y ‘The Germans would not ad- 
it all happened. mit that the war was lost. 


From the book Peeneminde to Casaveral, iy Di 
Copyrighe 1962 by Prenticw-Hail, Emslonood Cli 


conminuen BT 


Ghost town in the moonlight 
2. Dieter Hi 
phases of the 
the last to, 


|, an engineer who worked on all 
‘crman rocket effort, was one of 
ve Pecnemiinde. “I strolled down 
The moon, just past full 
nmered down between the rows of quict, 
deserted build vere a few traces of 
light .. . I thouxht how peaceful it was.” Next 
morning Huzel went south by car, Trees along 
the highway had been chopped down so they 
could be pulled acrons the mond 


“Maybe there is somethin; 


6. Desperate—hearing machine-gun fire now in 
the distance—Huzel raced his little car_over 
twisting mountain roads toward Goslar. There 
the man in charge was uncooperative at first. 
Huzel exploded: “Here I stand, with the most 
important documents in Germany! And I can't 
even find a place to put them.” The man recon- 
sidered. “Wait a minute . ... maybe there is 
something.” He guided Huzel to an abandoned 
mine—complete with a heavy, ironclad door. 


Special! Starting Next Month: 


Tow Oberammergau 


U.S. tanks approach 


3, Huzel reached Bleicherode by the route 

shown above. On Easter Sunday, word came 

nks had been spotted 12 miles away 

a frantic effort to hide some 

of the most valuable papers in history. Von 

Braun, his arm broken in an anto crash, tured 

to Huzcl. Handing his assistant a 

+ pass, von Braun said, “There is 

can recommend to you on where to 
hide the documents, You're on your own.” 


Found: a rock-hewn safe deposit 
“It's ideal—it couldn't be better, 


the location of the hiding place, Unloading at 
the mine, the men had a small electric locomo- 
re and flatcars to help, Ev , the ton 
weight of the safe brought weary curses. The 
job took until the following noon 


Dr. Wernher von Braun, world’s leading rocket expert, will answer 
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The big blueprint move begins 


4, Huzel commandeered ten men, three thre 
ton panel trucks, two trailers. Everyone was or- 
dered to pat the precious papers in small 
bundles, Huzel’s men rushed about collecting 
the bundles—building up an astounding moun- 
tain of paper. With the trucks ready to so, it 
was. found thet ‘one department (aft-end and 
rudder design) had its blueprints in small pack- 
ages, all right, but locked in a huge, onc-ton 
The whole crew worked to get it loaded. 


8. Next day, m ling to the 
storeroom was dPhamited, partially covering the 
big door leading to the hoard of rocket informa~ 
tion, Events from then on, says Huzel, 
a nightmare quality in my memory.” Detouring 
back to Berlin by truck and bicycle, he reached 
the bombed-out city at one a.m. There he picked 
up his fiancée and fled south by truck, At Ober- 
ammergan, on, the Austrian border, he caught 
up with Wernher von Braun, 


Enemy planes appear 

5. As the truck caravan hurtled along secondary 
roads, Allied fighters flashed by overhead. When 
a lookout on the fender of the lead truck shouted 
a warning, the trucks took cover under trees. 
Looking for an abandoned mine as a_cache, 
Huzel drove ahead to Clav in the German 
mining district. He found an old'man apparently 
in charge and asked ‘where he might hide. hig 
treasure. “Iam very sorry,” the old man told 
him. “Try our subolfice in’ Goslar.” 


Happy ending—for the U.S. 

9. With the Russians pressing from the cast, 
von Braun, Huzel, and five other German rocket- 
men drove to the U.S. lines and surrendered. 
Later, all were cleared to continue their work 
in the United States. Back at the mine, near 
Goslar, US troops dg up the buried bonanza 
of rocket information. Thanks to von Braun, 
Huzel, and their men, who had moved west— 
not east—America, not Russia, would have the 
plans and blueprints of Pecnemiinde. i 


your questions about space--each month in Popular Science 


Nobody Knows 
the Troubles 
They'll Find 


Nobody knows but Plymouth. 
Everything's out-of-whack 

in its wacky “World Series” 
for young mechanics 


Strain of long wait after crossing the finish line 
is apparent on contestants faces as the 
de speed and spark 


OU twist the key 
starter cranks wit 
it,” yo 


ining the engi 
sweat, “No gas.” 

You jump out and follow the fuel line 
back to the pump. It has no arm, You 
yank it and slap in a replacement. You 
check the gas filter. Clogged. Another 
dash for a replacement. Better check 
the line from the filter to the carb while 
you're at it. You blow in one end. 
Plugged. Poking a wire through clears it. 

A’vandals’ convention? Iardly. True, 
the brand-new Plymouth you're working 
on (alongside of 43 others) has been 
bugged. But the scene is the Detroit 
Fairgrounds, and you are in the finals 
of Plymouth’s national trouble-shooting 
contest. You are—let’s suppose—a young 
auto mechanic fresh out of a tough trade 
school, You were the sharpest kid in the 
class. And you've proved it by winning 
a regional car-fixing contest with your 
schoolmate buddy. 

Now, though, the two of you are up 
against rough competition. Around you 
are 42 other teams from trade schools, 
junior colleges, and academic high 
schools from across the country. The 
stakes are high. First prize in each 


face with 


wet 


The big moment: Bob Stupar (left) and Pat 
fncy of Bentley High get top troph ; 
boys plan to tuke advantage of scholarships 


school category is two $750 scholarships, 
a trophy, and a Plymouth engine for 
your school. 

Back under the hood, you finally get 
the fuel lines cleared. But the ignition 
system is snafued, too. Two plugs, you 
find, have soldered points, High-tension 
wires are switched. The distributor is 
turned 180 degrees. You get to work. 

Minutes later, your teammate cranks 
the engine again. It sputters and dies. 

Should you risk precious minutes dis- 
assembling the carb? Your buddy’s think- 
ing the same thing. You glance at him. 
He nods. You grab a wrench. 

As soon as you take it apart you know 
you made the right decision, The idle 
tubes are defective. A gasket is cut. 
Float needles are plugged. 

Finally everything is buttoned up 
again. Timing and idle speed are per- 
fect. Now all that’s left is to drive across 
the finish line. 

If your name happens to be Pat Gaff- 
ney or Bob 
dents at Bentley High School in Livonia, 
Mich.—you're first to finish. 

What about the boys who didn’t end 
up in the money? They still have their 
regional prizes. And chances are each 
has at least one attractive job offer. 


1 


Motor hoists at corners lift cabin cruiser out of water on wood-lecked, welded-stee! plat! 


= = 


Boatyard elevator speeds drydocking 


Newest in equipment for putting boats 
into drydock for overhaul is this marine 
elevator—essentiall: rigid steel platform 
with four synchronized motor hoists at the 
corners. Pushbutton-operated by one man, 
the three-hp. motors will lift the platform 
out of the water at an even speed of 1.5 
feet a minute. 

All a boatyard needs for installation of 
the automatic drydocker, called a Syncro- 
lift, is two piers to support the hoists or a 
slip cut into the land. Using four, eight, or 


renin 
STAY 


TET t | bb EVER 
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if units, it can drydock boats 
up to 8,000 tons, With a system of longi- 
tudinal or transverse rails, it can handle a 
number of boats at a time, lifting them out 
of the water one by one and trans ig 
them to land. 

The lift was developed by Raymond 
ison, president of Pearlson Engineering 

Miami, He installed units 
in boatyards over the world. Those shown 
here are in the Bertram yard in Miami and 
the Spencer yard in West Palm Beach, 


Tr 
low 


cks under cradle al- 

boat to be pushed 
off the elevator for work 
ashore, ving room for 
other boats to be picked 


up from the — water. 
Each hoisting unit is 
equipped with reduc- 


tion gears that multiply 
lifting power of the 
small’ motors, enablin 
them to handle reall 
big boats. Automat 
braking takes over in 
case of power failure. 


PS PICTURE NEWS 


Superhauler for desert travel 


Built for supplying the oil fields of the 
Spanish Sahara, this giant truck haul 
35 tons of drilling equipment at nearly 40 
mop.h, The six-wheel-drive Scammell trac- 
tor is powered by. a 250-hp. supercharged 
diesel engine with eight-specd  semiauto- 
matic transmission. Support legs of the 3 
foot semitrafler have. detwchilte “elepl 


nt 
feet" to prevent its sinking into soft ground 
when the tractor is unhitched. 


Air sled smooths muddy track 


A propeller-driven float (above) pushes 
rain water aside and smooths the surface ol 
the race track at Saratoga Springs, N. Y. 
Taking a leaf from the air boats that skim 
over shallow water. the New York Racing 
Association tried out the sled, powered by 
an airplane pusher prop. Advantage over 
floats pulled by tractor is that the self-pro- 
pelled one leaves no wheel marks. 


PS teach-yourself chase 


STARTS ON PAGE 60 


Your answer was: K 


It mis any integer, even or odd, the 
integer n = 2m + 1 must be odd. 


You are correct. 2m is always even, so 
2m + 1 must be odd. 

Very well, the problem of showing that if n 
{s odd (n? — 1) is divisible by 8 reduces to 
showing that (2m + 1)? —~ 1 is divisible by 8 
whether m is even or odd, since we can 
write any odd number, n, in the form 
(am + 0. 

There are no 8's showing in (2m + 1)? 1 
at present. Let's square the quantity in pa- 
rentheses, clean things up a bit, and see if 
that shows us where to go next. Which equa- 
tion below is correct? 


BOX PAGE 
(Qm+1R-1=4m?+4m+1 T 176 
(2m +1?-1= 4m? +4m xX 180 


Idon't know howto square = E26, 
(2m +1). 


ee L 


If mis odd, m + 1 is odd. 


Come, come, now. If we have any odd num- 
ber and add 1 to it we'll get an even num- 
ber, won't we? 


Now return to Box P, Page 170, and 
try again. 


“Tdlike to 
see them |” 
make...” ') 


Speed. 


mov 


mail boxes with a locked 
container at side or bi 
n would lift out a full dra 
we it with an empty 
, Brooklyn, N.Y 


Illuminated saber saws. If there were a small Come-apart hinges on car-trunk lids soy 
lamp just above the blade, you wouldn't be con- could lift off the cover. They'd make it easier 
stantly shifting the light source as you worked. to carry large objects in the current crop of 
—Len Watson, Cincinnati, Ohio. flat trunks.—R. Archart, Gary, Ind. 


Wired Christmas trees of plastic with built- A plug-in time switch for sleepyheads. Wind 
in light sockets to eliminate all those unsightly it up, plug a radio or TV into it, and the set 
cords and the tedious job of stringing them.— — would go off after the preset interval. NV. Robin- 
Thomas Zadlo, Trumbull, Conn. son, Northbridge, Australia, 


Lexington 
arly. Con 


Everyone has his own pet idea of a padget that he would 
like to see in general use, What We mill pay $5 
for each one published. Please use Government postcards 
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TS Editor, Popular Science, 
Write sour same and adie 
nuledged or returacd. 


ea 


This ‘‘dogless dog sled” goes through © 
the deepest snowdrifts at up to"25 m.p.h: aa P 
What's more, its penny-pinching © 


By Robert Gannon 


IHE snow spewed out behind, the motor roared in front, y 
| the endless track below bit into the snow, and, at 20 ! 
mph. the little scooter whisked me through the woods, 
Astride the machine, in minutes you can go down a mountain- 
side that, on snowshoes, would take an hour. You can whiz up 
a slope, and then take a nap while friends on skis plod upward. 
You can crash through brambles like a deer, weave through 
forests like an Indian runner, swish along a logging trail like a 
bobsledder on a slick track. 


CONTINUED 


ki-Doo, a Canadi- 


The machine is the 
an import just beginning to catch the 
imagination of Americans. This motor- 


and more around U.S. ski slopes, hunting 
lodges, farms—even suburbs. 

Powered by a seven-hp. Kohler engine, 
the $825 Ski-Doo look: fat motor 
scooter, and sounds like a healthy go- 
kart. You start it with a pull cord and 
steer the front-runner skis with a pair of 
motorcycle handlebars. The machine is 
propelled by a 15-inch-wide rubber belt 
with metal cleats that grip snow like a 
bulldozer tread. 

-Doo is manufactured by Bombard- 
ier Snowmobile, Ltd., of Valcourt, Que- 
bec, an outfit that also makes four-ton 
log-hauling snow tractors. President J. A. 
Bombardier first got the Ski-Doo idea 
while plodding through the Canadian 
wilderness on snowshoes. Ridiculous, 
thought he; snowshoeing is a great sport, 
but physically punishing, and a top speed 
of a mile an hour is slow going indeed. 

Back at the shop. Using some of the 
know-how developed for his massive 
snow tractors, Bombardier and his de- 
signers came up with a combination to- 
boggan, sled, and skis. On tests, it carried 
two men and a rel of molasses (pulled 
on runners) easily over snow or ice. 

First use for the scooter was for toting 
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snow spraying behind 


telephone linemen to winter work sites. 
Then the Eskimos latched onto the sled, 
found it was the best thing to hit the 
Frozen North since stripped blubber. 

For ore thing, the Ski-Doo hits 25 
m.p.h. or more where a dog team of six i: 
lucky to mush along at three. It can do 
50 miles to a gallon of gas while carrying 
a 300-pound load; a dog team devours 
some 16 pounds of food a day. Those 
adept at figuring such things estimate 
that travel by dog sled costs 85 cents 
mile, or more than a taxi. 

Today some 3,500 Ski-Doos (about 600 
in the U.S.)—from the Arctic Circle to 
ww Mexico—are being used for every- 
thing from rescue work (some winter re- 
sorts keep fleets on hand for retrieving 
cracked-up skiers) to racing, Last win- 
ter, for an anniversary celebration, the 
mayors of Cochrane and Timmins, On- 
tario, raced 70 miles between the two 
towns in nearly 50-below weather. 

My introduction to the little snowmo- 
bile came with a visit to Elliott & Hutch- 
ins, Inc., Malone, distributor of 
Ski-Doos for the Northeastern states. At 
the shop, partner Duke Elliott and I lift- 
ed one 260-pound machine (with the 
windshield removed) into the back of 
station wagon. With the skis off, its 72. 
by-30-inch body can fit into a car trunk, 
with the lid up. A second Ski-Doo was 


While the author snaps 


. and takes off with a roar, 


- crashes wetly through a 
powdery snowdrift . . . 


+. , swishes up a 32-percent ... and banks sharply, using 
‘grade and ski-jumps a knoll. . body English for balance. 


runs in an oil bath and leads to sprocket wheels. 


+ KI61 seven-hp. four-cvcle engine. (Eight-hp. To go, you squeeze the throttle on the right 
engine is optional.) Roller-chain drive at left handlebar. To stop, let go. No brakes needed. 


CONTINUED 1 


Fifteen-inch-wide track rides on 10 sprang wheel: 
for stecri 


by two more sprocketed ones. Skis uri 


driven onto a converted boat trailer and 
hooked on, 

Our objective: an isolated hunting 
lodge in New York's Adirondacks, smack 
center in 18,000 acres of the wildest 
woodland I've ever seen. Each of the 
half-dozen businessmen in the Furnace 
Mountain Hunt Club has own 
Doo to get to the lodge in winter. 

At road’s end, we unloaded our gas- 
powered dog sleds. With two starter-cord 
yanks, Duke had them going. 

“Hop on and take over,” he 

“But I've never driven one.” 


id. 


Traveling over mud, Ski-Doo is slower and 
rougher, but makes it nicely. One tankful of gas 
fasts for about 10 hours of cruising, 
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“Makes no difference.” 

1 slid onto the cushion— 
big enough for two to sit 
tandem—and gave her the 
once-over. The controls are 
the steering bar and a hand 
accelerator. That's all. 

I took a breath and 
squeezed the throttle hard. 
The endless belt paddle- 
whecled below me; L 
lunged forward off the 
road, up a steep 10-foot 
drift, and turned clumsily 
across the front of it. Of- 
balanced by the tilt, 1 fell 
flat on my face in the snow, 


bobsledding,” 


churning alongside. “Bank 
Practice a bit.” 
on the machine again (and 


pooped from getting to it through the 
five-foot snow), | quickly learned the 
a matter of body English. 

ig is simpli ity itself. Shifting is is 


automati s 
lects the uht ratio. To stop, you merely 
release the throttle; the engine idles and 
the transmission disengages. 
When you get the hang of Ski-Dooing 
(in, say, five minutes) you get kind of 
i nk off the side 


Hauling wood across frozen Saganaga Lake on 
Minnesota-Onturio border is one of the jobs the 
vehicle performs for trapper Irvin Benson. 


What causes 
you to feel 
“down in the 
dumps” and 
how serious is it? 
If real, deep-down 
depression hits you, 
can it be cured? 


By Lawrence Galton 


OST of the time you feel “up,” 
occasionally “down.” That's par. 
There's nothing unusual about 


a brief spell of the “blues” now and then. 

But ask medical scientists today what 
the most common of all health prob- 
lems may be and theyll point to de- 
pression—a general name for a_vari- 


ety of “blues” that are real  sicl 

They can turn up disguised 
thing from crushing fatigue or crashing 
headaches to false heart trouble or belly 
pains. You yourself may not be a victim, 
but chances are you know somebody 
who is—perhaps someone in your famil 

Once recognized. depression can be 


coven 19 


Depressed people blame their condition on sickness. Not so, 


alleviated. Yet some authorities estimate 
that for every case uncovered, five others 
may go undiagnosed. 


What are the weneral symptoms? 


Depression is characterized by a lower- 
ing of spirits and vitality. 

There’s a chronic change of mood. 
You feel distinctly or vaguely sad. You 
slow down mentally, find it tough to 
work, or have to push twice as hard to 
get the same things done. 

Chances are the depression may focus 
on the body, giving you something phys- 
ical to worry about. “Nothing,” one au- 
thority says Hatly, “in the human organi: 
remains the same from inception a 
termination of this illness.” 
depressed people are more bothered by 
their body symptoms than by their blue 
feelings, They blame their mood on 
physical troubles, instead of vice versa. 


What are the different kinds 
of depression? 


At the extreme there are people who 
are manic-depressives. They swing back 
and forth in cycles between profound 
depression and great happiness. When 
exuberant, they're often full of grandiose 
schemes and delusions of grandeur. But 
when depressed—usually the more pre- 
dominant state in this serious mental ill- 
ness—they’re overwhelmed by feelings of 
guilt and worthlessness. 

Then there is the “involutional melan- 
cholia” that strikes some women after 
the menopause. It can also affect men 
in the 45-to-65 age bracket. This form 
of depression produces overwhelming 
despondency, delusions of sin and un- 
worthiness, outright hallucinations. Some 
experts think it’s the result of changes in 
the hormone balance caused by aging. 
Others say it may not be a matter of 
hormones at all—rather, a reaction to 
growing old. 

But by far the most common kinds of 
depression are “mild” depressions. These 
are definite emotional disorders but, be- 
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cause there's no psychosis, no living in 
another world, they are harder to detect. 


fre some people more apt to 
than others? 


Maybe. Some authorities think that 
mild depressions turn up more often in 
people who are worry warts, perfection- 
ists, and hypersensitives. But they can 
turn up in others, too, no matter what 
their occupation, financial status, or so- 
cial position may be. Nor are children 
exempt. 


What triggers a depression? 


Sometimes an unhappy experience— 
death of a loved one, loss of a job, fail- 
ure of a promotion’ to come through 
Such a depression is called “exogenous, 
meaning it comes from outside. 

But there’s another sort of mild de- 
pression that develops without any ap- 
parent cause. A man may suddenly 
decide he’s a failure when he isn't. Or 
the daily stresses and strains of living 
social problems, economic problems, 
family problems—once taken in stride, 
suddenly become overwhelming, 

Depressions like these are called “en- 
dogenous,” meaning that they come from 
within, perhaps because of a chemical 
derangement in the body. 

Actually, some physicians report that 
a mild depression is frequently mixed— 
both endogenous and exogenous. Others 
maintain that there must be an endoge- 
nous factor—otherwise stress and strain 
would produce only some normal de- 
jection. 


What's the most common symptom? 


Fatigue, say investigators at Ma: 
chusetts General Hospital after a four- 
year study of depressed patients, At the 
same time the victim often has difficulty 
falling asleep. Others may get to sleep 
all right but then wake early in the 
morning and toss for hours. In fact a 
sudden tendency to wake up very early 
is often a cardinal sign of depression. 


say researchers. Depression probably caused the sickness 


Ix sexual function impaired? 


Generally there's a decrease in sexual 
vigor. And partial impotence often de- 
velops. 

In some men the depression produces 
urinary symptoms—frequency, burning, 
pressure in the bladder area—which lea 
to anxiety. The anxiety then intensifies 
the urinary symptoms, which in turn 
further impair sexual function. 

In some women, there are complica 
ing menstrual changes, and these may be 
attributed wrongly to gynecological di 
orders. Often, says Dr. Frank J. Ayd, a 
distinguished authority on depression, 
hysterectomies or other pelvic operations 
may be performed needlessly. 


What other physical symptoms stem 
from mild depression? 


An almost endless variety. Some peo- 
ple suffer from one or two; some, from 
many, Here’s just a partial list: 

Loss of appetite; headaches; pressure 
on top of the head or in the temples; 
pulling sensations in back of the neck; 
noises in the ears; dizziness; visual dis- 
turbances; palpitations; difficulty in 
breathing; constricting sensations in the 
chest (some depressed ients worry 
about “heart trouble”); constipation and 
other digestive disturbances, 

One example of the coupling of phy 
ical symptoms: A young and husky e1 
gineer suddenly lost his appetite and, 
three weeks, lost 20 pounds. He also de- 
veloped splitting headaches and chest 
pains. There was no physical cause. An 
alert physician found he’d had several 
similar but less severe episodes in the 
past. Always they came when pressure 
on the job grew intense. At such times, 
the engineer admitted, he felt discour- 
aged, dejected. 


Does depression lead to alcoholism? 


Sometimes, but more often depressed 
people drink excessively only when un- 
der depression. They're what some doc- 
tors call “periodic alcohol addicts.” 


Can mild depression complicate 
other illness? 


Yes. Johns Hopkins investigators, in 
the summer before an Asian flu out- 
break, gave psychological tests to 600 em- 
ployees. That winter, many got flu. A 
check revealed that those shown in the 
tests to have depressed natures needed 
three weeks or more to recover from flu; 
the others were well in 3 to 14 days. 


What about actually bringing on 
physical ailments? 


University of Rochester researchers 
made a study of 42 hospital patients— 
businessmen, laborers, housewives, teach- 
ers. Ages ranged from 18 to 45; ail- 
ments, from bronchitis to brain tumors. 

They found an extraordinarily high 
number—39 out of 42—had had a de- 
pressive blow not long before the onset 
of the illness—often just hours before, 

For example, a 31-year-old salesman, 
tried to keep his wife from going back to 
work after she had recovered from an 
ulcer. For one thing, he feared she 
might have a relapse. But her going 
back also depressed him because it indi- 
cated that his own financial provision 
was inadequate. Eight hours after she 
returned to the job he came down with 
infectious mononucleos 

Says Dr. Edward J. Koffar of the Uni- 
versity of California School of Medicine: 
“During five years experience as chief of 
a large general hospital, I gradually be- 
came aware of the large number of 
patients who had masked depression, 
sometimes behind a smiling, amiable 
facade. I agree, of course, that anyone 
who is ill is entitled to react to his illness 
with depression. The point I wish to 
emphasize is that these individuals were 
depressed before they developed the 
illness.” 


How to: 


do depressions last? 


Most begin almost imperceptibly and 
follow a gradual downhill course. The 
average duration of an untreated attack 


conminued Bl 


is nine months. That's an overall figure. 
In childhood and adolescence the period 
may be far shorter; in old age longer. 
Generally, attacks recur. 


Do depressed people deny 
they’re depressed? 

Yes, often. They also sh.ug off their 
feelings. “You'd be depressed too,” they 
say, with misplaced conviction, “if you 
felt [physically] the way | do.” 

One study of the records of 500 de- 
pressed patients showed that 74 percent 
first consulted a physician because of 
headaches, chest pains, and the like. 
About half were aware they had expe- 
rienced a distinct mood change. but they 
believed this was the result, not the 
cause, of their body symptoms. In some 
cases useless surgery is carried out be- 
fore the depression is diagnosed, 


What can be done to “cure” 
mild depression? 

Shock treatment—a_ series of short, 
sharp bursts of electric current 
once thought to be the most effic 
method. The results often are dramatic, 
especially when there is danger of 
suicide. In the case of involutional melan- 
cholia about 80 percent of patients 
respond. And shock often helps other se- 
vere cases, including manic-depressive 
such as insulin can also 
They produce convul- 
sions, coma—and often—dramatic relief. 


What about drugs? 

These are by far the most popular 
method of treating depressions today, 
especially in mild cases. Amphetamines, 
such as Benzedrine, stimulate the nerv- 
ous system and elevate mood. But they 
also elevate blood pressure and may 
cause insomnia and nervousness. 

‘A newer class of drugs—the “psychic 
energizers”—has come into use in the last 
three or four years. A group of these 
known as monoamine oxidase inhibitors 
appears to have a specific antidepressant 
action. 

It's believed that chemical substances 
in the brain called monoamines stimu- 
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late nervous activity. Normally, these 
monoamines are destroyed by an enzyme 
called monoamine oxidase (MAO) so 
they won't pile up. It may be that in 
depression there's too much MAO, too 
little monoamines. The psychic ener- 
gizers curb MAO actions, thus making 
monoamines more available to stimulate 
the brain. 

Striking improvement with the psy- 
chic energizers even in some of the very 
severely depressed has been noted. The 
medical report on one 24-year-old man 
reads: “He states that prior to treatment 
he felt like 60 and now feels like 15, He 
commented that not only does he no 
longer become depressed but says, ‘I 
don't want to get depress 
and can’t even when I try 

But drugs do not produce overnight 
effects. Very frequently a week or two 
must elapse before there is any notice- 
able improvement. And treatment in 
many cases must continue for at least 
three months to assure continuing bene- 
fits without relapse. 


What should you do if you think 

you, or your wife, or a friend 

is suffering a mild depression 
not just a sour day? 

Go see a doctor—or encourage your 
wile or friend to do so, Also, if you or 
they seek medical help for some physical 
trouble, it’s vital to mention any gloomy 
feelings to the doctor. That could pin- 
point the real problem. If fatigue, for 
instance, is the result of depression, 
treating the depression will stop the 
fatigue while vitamins will not. 

One important mistake to avoid: Don't 
tell a depressed person “You can get 
well if you want to.” He already suffers 
exaggerated —guilt—such_ advice may 
make him feel more unworthy and de- 
pressed. 

Give comforting news. If the depres- 
sion is real, and not just a temporary 
case of blues, there's a better chance now 
than ever that medicine can get rid of it, 
save endless weeks and months of men- 
tal anguish, and relieve any physical coi 
plaints brought on by depression, i ill 


PS PICTURE NEWS 


Submarine’s-eye view of new mystery weapon 


The odd der dangling from this Wes- 
sex 1 helicopter is Britain's latest weapen 
for protecting the Isles and British shipping 
against submarine warfare. What is it? 
Detection equipment and a wonder weapon, 
is all the British Admiralty will say. Does 
it remain slung from the copter or is it 


ited in the sea like a mine? The answer 
is “classified.” But there’s no secret about 
the Wessex I. The advanced antisubmarine 
aircraft, powered by a Napier Gazelle gas 
turbine, has been on sea duty in the Royal 
Navy, will soon also he used in the Royal 
Australian Navy 
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Those 
God-Almighty 
Mallets! 


Here’s a farewell salute to the iron 
monsters that, for half a century, cut 
the mountains down to size 


By Henry B. Comstock with sketches by the author 


IHEY lumbered over the rails with the grace of 

TV wrestlers doing the twist. They shouted 

through their stacks with a speech impediment. 
They had the mechanical finesse of a pile driver and 
the thermal efficiency of a Brownie campfire. 

Yet for 50 years they were the world’s biggest, 
guttiest, and most wonderful locomotives. Many could 
start a train so long the engineer and fireman traveled 
200 feet before the caboose began to roll. You figure 
it out—there’s 12 inches of slack between two coupled 
freight cars. 

The railroad crews who tooled these monsters 
across the Appalachians, Rockies, and Sierras called 
them Mallets. So did three generations of small fry 
who could tell, without looking, whenever one of the 


Scholarly Anatole Mallet (left) watched the first locomotive 
bearing his name labor over France's Bayonne & Biarritz 
way. “It is as I predicted,” he said. “Each time one engine unit 
slips, the other bravely increases its power.” 
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giants was bucking a grade. The tipoff 
was the tumbling exhaust of four rarely 
synchronized cylinders. 

That explained the Mallets’ brute pow- 
er, Exch was literally two steam engines 
hinged, heel-to-toe, under one huge 
boiler, It was a setup that doubled the 
tonnage a single crew could coax over 
winding mountain rails. 

The last and largest of the breed, 
Union Pacific's Big Boys—38-wheeled 
centipedes that stretched 133 feet and 
weighed 600 tons—retired this year. Any- 
one who ever watched them labor up 
Utah’s Echo Canyon, blasting 10-story- 
high exclamation points from twin stacks, 
knows they put the right ending on the 
lustiest chapter in steam railroading. 

Engine with a Gallic accent. The chap- 
ter began 90 years ago, when a bravely 


Because they couldn't make steam as fast as 
they exhausted it. Erie “Tri exes” were ieee 
for short pusher runs, C 


No steam hog as grand and gutty will 


Weirdies on the Santa Fe included aatg Mallet 


mustached Frenchman came to the direc- 
tors of the Creusot Locomotive Works. “I 
am Anatole Mallet, Publications Editor 
of the Academy of Science,” he said. “I 
have come to show you my plans for an 
engine so small, flexible, and economical 
in relation to its tenacity that it will revo- 
lutionize mountain railroading.” 

pallet was right. But his timing was 
off. 

Thirty years later and 4,000 miles 
away, a new president of the Baltimore 
& Ohio tossed a bundle of old drawings 
and technical papers on the desk of his 
chief mechanical officer. “Look these 
over,” said Leonor F, Loree. “They might 
hold the answer to the grades and dog- 
legs on this offensively scenic pike.” 

James Muhlfeld studied the plans and 
clippings his sharp and widely traveled 


pieces of sand-mold casting in 1916. In later 
years, whole engine frames, including cylinders, 
‘were poured as integral units, 


ever buckle into America’s toughest railroad grades again 


Mixed-up Mallets—but Southern Pacific cal 
snowshed problem by keepin 

crews. Boilermaker, standing in 
up size of furnace needed to produ 


boss had rounded up on Mallet’s locomo- 
tives. By then, a fair number were skit- 
tering around the Pyrenees and Alps. 

Strange little kettles. Mubhlfeld liked 
the unique hinged-engine feature. To get 
more power over crooked rails, other de- 
signers had coupled two small locomo- 
tives back to back, with a single cab be- 
tween them. This limited fuel storage 
close to the fire doors and doubled boiler 
maintenance. 

Mallet had sidestepped both objec- 
tions. Under the rear course of a single 
boiler, he had fastened—rigidly—the sec- 
ond of two driving engines. The other, or 
forward engine, was coupled to its mate 
but not connected to the boiler. Instead, 
it carried its share of the barrel on u slid- 
ing bearing. This let it fan from side to 
side to meet oncoming curves. 


toxic smoke behind 
uter shell of firebox, 
6,500 horsepower. 


A second attractive feature was “com- 
pounding.” That trick—making steam 
voided from a small, high-pressure cylin- 
der work just as hard again in a big, low- 
pressure cylinder—wasn't new. But Ma 
let cleverly drove the rear engine unit 
with steam fed directly from the boiler. 
Then he ran the exhaust through swivel- 
ing pipes to the forward engine. 

What intrigued Muhlfeld most, how- 
ever, was a recent Mallet statement: 
“Since conventional locomotives have 
bout reached their ultimate in size, the 
railroads will soon be forced to accept my 
d te is switch from his ear- 
lier accent on compact power—and a dis- 
interested prophecy: His patents had 
expired. 

Wonderful “Old Maud.” Soon after- 
ward, a highlight of the St. Louis Ex- 


CONTINUED a7 


They labored over the Appalachians, Rockies, and Sierras hauling 


position of 1904 was the world’s biggest 
locomotive: an “articulated Mallet com- 
pound.” It was designed by the B&O to 
take the place of two standard pusher 
engines. Delivered by American Loco- 
motive just in time for the fair, there had 
been no time to test the 80-foot-long mon- 
strosity. Looking at her king-size boiler, 
precariously poised on 12 driving wheels, 
engineers predicted she'd do a flip as she 
nosed into her first curve. 

But they ate crow when the Mallet was 
put to work on the railroad’s big hill out 
of Connellsville, Pa. She soon proved she 
could do more than eliminate a pusher. 
Coupled to the head end of a train half 
again as heavy as ones rating a helper, 
she waddled uptrack, unaided, gulping 
three tons of coal an hour. Her crew 
promptly nicknamed her “Old Maud,” 
after a popular comic-strip mule. 

Muhlfeld had ironed out a lot of wrin- 
Kles to turn a small and agile locomotive 
into a well-mannered mastodon. An air- 
powered reverse gear controlled both sets 
of cylinder valves, accurately and simul- 
taneously. A spring-centering device held 
the engine units stiffly in line on straight- 
aways, And an ingenious valve, placed 
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Lor and heaviest Mallets ever built, Union 
Pacific's 25 “Big Boys” packed 7,000 horse- 
es to handle heavy tonnage over Utah's 
Wasatch Mountain grades. Left-ha track 
favored eastbound movements through the spec- 
tacular Echo Canyon, out of Ogden, 


i 


if 
i pi {| Ey 
wo yy 


beyond the throttle, poured high-pressure 
steam into all four cylinders at starting 
—then automatically switched to com- 
pound position at four miles an hour. 
Without it, ambitious engineers would 
have been tempted to work the giant 
“simple” until they bled the boiler to 
death. 

Old Maud’s success triggered a chain 


Air pumps of the 
Chesapeake & Ohio's 
ample-boilered “Alle- 
ghenies” were ick~ 
eted high on their 
foreheads—one way to 
let them squeeze 
through tight tunnels. 
For traction, 10 tons of 
sand was stashed away 
in twin domes. You 
can see, 006 of these 

jants in the Henry 
Ford Museum, Dear- 
bor, Mich. 


fi a 
‘wea 


Me 


reaction. One mountain-plagued line aft- 
er another went all-out for Mallets, and 
each order was for ever mightier ma- 
chines. 

That meant more impressive wheel ar- 
rangements, Old Maud was an “0-6-6-0." 
In railr ad shorthand: no small guiding 
wheels. coupled drivers—six more 
coupled drivers—no small trailing wheels. 
Next came 2-6-6-2s, better stabilized for 
road service. Then 0-8-8-0s for heavy 
pusher duty, and 2-8-8-0s for beefier sus- 
tained running. 

Too many legs, not enough steam. It 
was easy to add wheels—but ever-bigger 
boilers presented a problem. Until 1911. 
Mallets were hand-stoked, and there was 
a limit to the coal even a righty and a 
southpaw swinging scoops alternately 
could slug onto the grates. That, in turn, 
limited the size of the closed boiler sec- 
tion—the stea aking part filled with 
water and honeycombed with fire flues. 

To compensate, a long open section 
was placed up front. Then a big drum 
was tucked inside, and cut into a round- 
about water line running from the sup- 
ply tank in the locomotive tender to the 
closed boiler course. With this setup, hot 
gases, bursting from the flues on their 


way to the stack, preheated cold water 
before passing long to the steam-gen- 
erating area. These primitive feedwater 
heaters worked reasonably well, but had 
an unhappy way of collapsing after a few 
months, Electrolysis, caused by the sharp 
difference in temperature between closed 
and open sections, did the damage. 

One road—the Santa Fe—got even more 
grief by ordering Mallets with hinged 
boilers. To eliminate overhang on curves, 
a set of steel bellows connected the two 
parts of the barrel. But cinders, bounc- 
ing into the accordion-pleated folds, kept 
bursting them. 

Everybody gets into the act. The auto- 
matic stoker—at first a crude conveyor- 
belt rig that dribbled fuel through the 
mouths of numerous chutes—brought 
some relief, As awkward as it was, it 
cleared the way for 12 fantastic 2-10-10-2s 
in 1913. Ten were built by American Lo- 
comotive for the coal-hauling Virginian 
Railway. The other two were do-it-your- 
selfers. The Santa Fe simply scrambled 
parts of outmoded conventional locomo- 
tives. 

Not to be topped, the Erie, working 
with the Baldwin Locomotive Works, 


[Continued on page 170] 
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Second deck added 
to make big bridge 
world’s largest 


Considered by many the world’s most 
beautiful bridge, the George Washington 
Bridge between New York and New Jersey 
became, this fall, the world’s 
well, A second deck was opened, 
the Hudson River span a total of 14 
that will enable 70,000,000 cars, buses, 
and trucks to cross it a year. 

Double-deck bridges” aren't new—San 
Francisco's Oakland Bay Bridge was built 
that way from scratch. But adding a second 
deck to an old bridge, especially one of this 
size (its 3,500-foot span is the third longest) 
is something else again. Bethlehem Steel 
engineers brought new, complex methods 
into play, They added the lower deck with- 
out closing down even temporarily, and 
without interrupting the upper-deck flow of 
100,000 vehicles a day during four years of 
construction. Yards on both banks of the 
river assembled 75 huge 220-ton steel deck 
sections 108 feet wide and 90 feet long. 
They were raised on trolleys working on 
tracks under the structure. 

The bridge, built in 1931, was designed 
to take a lower level when it was needed. 
New work cost $21,000,000. Approaches 
brought the added cost’ to $145,000,000. 


4, Concrete is poured from upper deck through 
chutes in temporary holes. It took 5,000 square 
yards to cover span to 4%-inch depth, 
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1. Trusses were assembled in 60-foot chords * 
for 4,760 feet of deck, tried in Bethlehem’s 
Pottstown plant to insure final fit in field. 


5. Loaded into hoppers on lower level, mix was 
distributed by motorized spreaders from center 
outward in order to keep added weight even. 


PS PICTURE NEWS 


Bridge loses none of its gracefulness by addition of lower deck to take six more lanes of traffic. 


pan. Co: 
errupting traffic, 


{  H Hudson 
a 


Parkwa: 
borate ay 178 St peat 
—— - 


paving oper: 
PP einch bl 


‘and compacting it with h 


Positive crankcase ventilation 
—now on all 63 cars—cuts smog. 
But it can cause you trouble 

if not regularly serviced 


What You 


Should Know 


About PCV 


By Devon Francis 
I YOU have bought, or are going to 


1963 car, you very shortly will 
‘ea brand-new servicing chore on 
your hands. To keep your vehicle running 
right, its intake system will require the 
ministrations of a mechanic a couple of 
times a year. Your dealer, service station, 
or independent garage can do the job. 
Or you can do it yourself. 

The cost: from $3 to $5 if it's done for 


The three PCV systems are illustrated in these 
drawings. Thi dumping blowby di- 
rectly into the ¢ manifold, uses a valve to 
maintain the correct air-fuel ration. Next, the 


you, from nothing at all to about $2 if you 
‘want to dirty your hands. 

The reason: Something new has been 
added to automobile engines. Listen hard 
now, because if your car falls ill, it may 
have no more than blowby colic. What 


AC system should be tested each 5,000 miles for efficiency 


First step in testing is setting 
selector knob on bottom of test 
instrument for make, year, and 
model of your car's engine. 


other crankea 


92 rorutar science DECEMBER 1962 


Now replace crankcase breather cap with rubber 
Connect rubber tube to ada 


signal means o 


ipter and base of test 
nts with blank adapters. Idle 
, Fed a rev low, yellow n 


OIL FILLER 
BREATHER 


BLOWBY GAS 


Ford system, used on that company’s six-cylin- 
der engines,’ routes blowby directly to the air 
cleaner. A filter returns oil mist to the crank- 
case, Finally, the Olds system employs two 


has been added to automobile engines for 
"63 is called PCV (for “Positive Crank- 
case Ventilation”). While the servicing 
consumes time and/or money, it has its 
happier side, PCV will give you a cleaner 
engine and extend its useful life. 


cexceep MIKTURE OF FRESH 
‘AR AND BLOWBY GAS 


routes to retum blowby to the cylinders, At 
iis a rae urs the gases into the intake 
mani . s the engine speeds up, they go to 
both the air cleaner and fntake manifold 


How PCV works. PCV draws un- 
burned fumes (blowby) from an engine's 
crankcase and returns them to the cylin- 
ders for combustion. Blowby is a mixture 
of burned and unburned gases that get 
forced past piston rings on the compres- 

‘CONTINUED 


Disassembling, cleaning, and replacing valve takes a half-hour 
To clean AC system or replace Disassemble the valve next Soak all the parts in a solvent, 


valve, disconnect the hose and 
remove the valve. If hose is ob- 
structed, replace it. 


(but watch sequence so you 
can put the parts back together 
again in exact reverse order). 


stroking with a brush. One cau- 


tion here: Be careful not to dis- 


tort the spring. 


id 
Saas a] t221") 
BLEED HOLE 


PLUNGER IN 
MIDOLE POSITION 


HIGHWAY SPEED 


PLUNGER IN 
BEAR POSITION 


IGNITION OFF 


To maintain w air-fuel ratio with va 

amounts of blowby, AC valve plunger seats at 
engine idle, forcing’ gas through bleed hole. As 

revs go up, it unseats, accommodating more 
us. If manifold backfire occurs, valve plugs 
he tube to prevent crankcase explosion. 


sion and power strokes. The amount of 
blowby varies with engine displacement. 
speed, road load, compression ratio, pis- 
ton and ring design, and engine wear. 
PCV is a substitute for the “road draft 
tube” that has been used to ventilate 
cranke in the U. S. for more than 
three decades. The road draft tube 
spewed the unburned 's into the 
PCV doesn't. While is new here, it 
has been common in Europe for many 


To prevent trouble in valve reassembly, AC 
gradually is replacing take-apart unit (left) 
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years. Here it has been used off and on 
in trucks and some commercial auto fleets 
since World War II. It is mandatory on 
all U. S. military vehicles. California has 
required PCV on new cars for two years. 

The simplest way to achieve PCV is to 
insert a piece of flexible plumbing con- 
necting the crankcase to the carburetor 
air cleaner. The engine's pumping action, 
creating suction. draws the gases from 
the crankcase to the cylinders for re- 
cycling. 

But most systems are more complex. 
They have valves that must be serviced. 

Small engines can use a simple PCV 


system because the volume of gas to be 
y Bip engines ( nd that 

t, must 

> to in- 


While the tube from cranke: 
ake and a valve or two would imply that 


fa thoke varistions prov 
nation to be anything but. They have to 


do their job within rigid limits set by the 
auto industry. 
PCV nett not draw oil from the crank- 
s intial amount, contrib- 
ute e explosions, adversely 
affect engine or car vperation, contribute 
to a noxious or toxic effect on the outside 
air, or cause a carburetor air-fuel ratio 
change beyond one percent richer or four 
percent leaner. It must operate efficient- 
ly for 12,000 miles with normal mainte- 
nance. 

There are three separate PCV systems. 
The most widely used, and probably the 
most efficient, is that developed by GM's 
AC Spark Plug Division. It is adapted 
from an AC system devised for U. S. 
Army trucks during World War I. At its 
heart is a spring-loaded valve—a plunger 
—pierced by a bleed hole. The bleed hole 


with one that is permanently crimped together 
and nist be replaced. Cost: about 


is necessary because the plumbing dumps 
blowby directly into the intake manifold. 
The blowby flow thus becomes critical to 
the air-fuel ratio. 

One performance debit for this system: 
The valve momentarily gets hysterical on 
deceleration from speed, upsetting the 
air-fuel ratio. 

For six cylinders: no valve. The sim- 
plest of the systems on 1963 cars was de- 
veloped by Ford for its six-cylinder en- 
gines. In this, the tube leads from the 
crankcase to the air cleaner. A filter in 
the tube removes oil mist from the blow- 
by and drains it back into the crankcase. 
Another filter, in the air cleaner, precipi- 
tates blowby soot and varnish that other- 
wise would clog the paper air cleaner. 

Ford prefers this system on four 
counts: It has no valve to clog, it removes 


most of the oil mist, it requires only a few 
minutes’ 


attention each 6,000 miles, and 
nsitive to the amount of blowby 
—that is, the carburetor acts as a cushion 
against upsetting the air-fuel ratio once 
adjusted. 

Ford will use the AC system on its V-8s, 
however, for 1963 because there is too 
much blowby in bigger engines to be ac- 
commodated by the simpler plumbing of 
its current design. For 1964 Ford hopes 
to adapt its own system to its V-8s. 

The third system, a switch on AC’s, is 
Oldsmobile’s. Playing its customary may- 
erick role, Olds expressed dislike for the 
AC system's valve complication. 

So they devised an extra piece of 
plumbing containing a simple check 
valve. AC makes it for them to keep 
peace in the GM family, At engine idle, 
the valve closes, dumping blowby into 
the manifold. As r.p.m.s rise, the valve 
opens to admit most of the blowby to the 
carburetor air cleaner. 

The dual-action PCV system is used 
only by Olds. The other two systems are 
used as follows: AC—all GM cars (ex- 
cept Olds), Ford Motor Co. V-8s, all 
Chrysler Corp. cars, and American Mo- 
tors and Studebaker cars with one ex- 
ception; the Ford system—Ford Motor 
Co. six-cylinder cars. The exception is a 


rubber valve in 
be removed for 
handy with home- 

‘and replace it. 


Housing for simple artifi 
Olds dual-path syste 
cleaning by any motori 
workshop tools. Soak 


Least complicated of all the new cranke 

ventilation systems is the Volkswagen's. It's 

a piece of plastic ‘ig running from crank- 
about a nickel. 


Only part of PCV unit for Ford six-cylinder 


cars needing attention is the air cleaner. Clap 
it between two pieces of plywood, attach a 
quarter-inch drill, and whirl it two minutes. 
Putting it in a box is only a safety measure. 
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When you walk, or sit at inflated table, “down” is toward rim. 


oN 


Wearing a space suit, you 


Until now, manned space stations existed only on paper—but 
here’s a full-scale one that could actually be put in the sky 


By Alden P. Armagnac 


HE strangest dwelling ever built, 
] a gigantic inflated doughnut of 
rubberized fabric, towers three 
stories high within an airship hangar at 
Akron, Ohio. Designed to provide living 
quarters for 3 to 10 men, the 30-foot- 
diameter structure is America’s first 
space station—and so far as is known, 
the first in the world. 
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Its builder, Goodyear Aircraft Corp., 
calls it a “full-scale research model” for 
an inflatable satellite that could be 
launched into permanent orbit by 1965, 
to serve as a manned space laboratory 
and as a way station to the moon and 
planets. 

Its design could readily be scaled up 
to 150-foot diameter—the size for a space 
station that its sponsor frankly favors— 
but the 30-footer itself, Goodyear ex- 


can go outside 30-foot “doughnut.” Photos have been tilted to show how it would appear in orbit 


perts maintain, is a perfectly practical 
version. With the addition of some fin- 
ishing touches such as solar-cell panels 
id jet nozzles, the one in the Akron 
hangar could actually be launched into 
orbit and manned. 

A single rocket shot would put up this 
1,800-pound pneumatic dwelling. De- 
flated and collapsed, it can be packed 
into the capsule of a rocket such as an 
Atlas-Centaur, and launched into an 
orbit 200 to 500 miles high—above the 
earth’s atmosphere, below the Van Allen 
belts of dangerous radiation. Automati- 
cally inflating itself, it will be ready 


for occupancy by its crew of spacemen. 

Astronauts boosted to its orbit—in 
Gemini- or Apollo-style capsules—will 
rendezvous with the space station, enter 
it through an airlock, and set up house- 
keeping in space. At intervals of per- 
haps two to six weeks, a new crew will 
relieve the previous occupants, who will 
return to earth. 

What will it be like to live in a space 
station? An inside-and-out tour of the 
30-footer—now suspended vertically by 
its aluminum hub and a single spoke— 
gives this first-hand view: 

You enter the doughnut through a cir- 


CONTINUED 7 


What living aboard an orbiting space station will be like is shown by 


Inflated furniture of tubular living quarters 
includes reclining chairs, convertible into 
bunks, in background, Novel inflated ladder to 
hub, in right foreground, has holes for steps. 


cular opening at one end of the hub. 
This is where a manned capsule will ar- 
rive and dock, so its occupants can pass 
directly from it into the station. 

A slide fastener zips open the space 
home's “front door,” a rubberized-fabric 
panel. You step into an airlock in the 
hub, closing the panel behind you. Pass- 
ing through a similar inner door, you 
descend a ladder within the three-foot- 
diameter spoke of inflated fabric. 


it, pale green feiss up and then 
white. Its seven-foot ‘headroom gives 
ample clearance to walk erect. The odd 
thing is that the brown floor curves up- 
ward ahead of you, much too steeply to 
climb. 

But a crewman will stride along it as 


if it were flat. To him, wherever he 
stands, “down” will be toward the dough- 
nut’s rim, and “up” toward its hub. In 
space, that will be the result of the sta- 
tion’s artificial gravity—the centrifugal 
force exerted by its slow rotation, at 
about four r.p.m. Set spinning by a brief 
impulse from jet nozzles on the rim— 
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Breakfast on a space station may be ham and 
serambled exgs—shown dehydrated in packet 

prepared by adding hot water. 
Gr pachees EaLd Spenis rise best with pay, 


which also control the doughnut's tilt— 
the station will continue to rotate. That 
will not hinder the docking of a man- 
carrying capsule, which could couple to 
a roller-bearing swivel ring attached to 
the hub. 

Whether artificial gravity will be 
needed to prevent ill effects from pro- 
longed weightlessness has still to be 
learned. But in any case, it will be a 
decidedly practical convenience—to en- 
able the crew to sit and walk about natu- 
rally, and to keep objects from floating 
in mid-air. Weightlessness will prevail 
only in the hub—where centrifugal force 
is zero—and a crewman will feel his 
weight returning as he descends to the 
rim. 

For the space station's furniture, the 
designers have developed novel inflated 
seats, desks, tables, and combination 
bunks and reclining chairs—which, like 
the doughnut’s tube, are collapsible for 
launching. So is the inflated flooring, 
which has a slightly squishy feeling in 
stocking feet or sneakers—the only foot- 
gear permitted, to safeguard it from 
damage. Even the ladder is of inflated 


! a full-scale version 


To venture forth from space 
station, you ascend ladder to 
hub (above). Fully clad in 
space suit and helmet, you 
emerge through outer door 
of airlock (right). A. slide 
fastener opens door or closes 
and seals it airtight 


fabric—a curious affair with round holes 
instead of rungs for footholds. All of 
these fill with air at the same time that 
the doughnut inflates itself 

Meals will be tasty and filling—if not 
exactly gourmet style. A galley will be 
stocked with weight-saving dehydrated 
foods in plastic packets, prepared sim- 
ply by adding hot water. rrently a 
variety are being developed especially 
for spacemen. A typical space-station 
menu: Breakfast of ham and eggs, lunch 
of chicken and rice, dinner of beef and 
gravy, all now available in the plastic 
envelopes. 

Oxygen and nitrogen tanks in the hub, 
after inflating the station, will maintain 
a normal atmosphere and permit natural 
breathing. “At home” in the living quar- 
ters, T-shirts and shorts will be a crew's 
usual garb. A crewman will don a space 
suit and helmet only to go outside the 
station—as he might do to make an in- 
spection or repair. 

So far, the doughnut is windowless. 
Radio and radar will keep the crew in 
close touch with earth and approaching 


shed between 
500-m.p.h, glass 


fabric layers of skin. Hit by 1 
pellet, this sample resisted 


One shot puts inflatable space 
station in orbit: Two-stage 
rocket blasts off (1); first 
and second st 

capsule ope 

es (5) and is ready (6 


Pin counter keeps team score. To elimi 
scoring work—and arguments—this recently 
patented register would signal each bow!- 
er's turn and frame, show extra balls 


allowed for strikes and spares, and tally in- 
dividu: nd team points in two alleys. 
Cams driven by an automatic pin setter 
would trigger counting switches. 


New ideas from the inventors 


“Skate” shines your shoes. You can clean 
the toes of your shoes without bending or 
soiling your hands with this polisher. Slip 
a foot under the buffer, roll the “skate” 
back and forth, and loop-supported springs 
connected to the rear wheels would pull 
the cloth from side to side. 


Clock rings your phone. Instead of phoning 
your morning call to the desk of a motel 
or hotel, you'd just set a time dial on the 
room phone of this Bell Labs invention. 
A master clock would ring you precisely 
at the preset hour and read you a tape- 
recorded wake-up message. 
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Pen weighs your mail. You could be sure 
your letters had the right postage if your 
pen had a built-in scale like this. The 
plunger of the retractable-tip ball point 
would move against a calibrated spring in- 
side the barrel. When you clipped in a let- 
ter and held the cap, a show-through 
pointer would read off the weight. 


Road signals call the turns. Instead of rely- 
ing on signs to alert fast-moving drivers to 
upcoming curves, stop, no-passing, or speed 
zones, this GM patent would use coded 


Two-deck cot knocks down. You could fit 
more sleep-over guests into less space if 
your folding cots stacked into bunks like 
these. To join the cots, you'd insert coupling 
bars between the tubular-frame members 
at the center and both ends, The cots 
could also be used singly and would fold 
away in the usual way. 


ridges (or buried magnetic strips) in the 
roadway. A car receiver would decode the 
message and flash an appropriate lighted 
sign to tell you what's ahead. 


CONTINUED tol 


More inventors’ ideas 


Outlet mask reels cord, Clamped under the 
faceplate of an clectric outlet, this tapered- 
rim mask would form a convenient spool on 
which to wind excess wire to keep it safer 
and neater looking. Appliance and plug 
ends of the wire would be brought out 
through a slot in the rim; flexible flaps 
would grip the wire in the slot. 


Trunk rack holds groceries. Shopping bags 
wouldn't spill their contents around the 
trunk of a car if they were racked upright 
in this wire grid, Lifting the bags in and 
out would be easier, too, The rack would 
fold flat when it 't in use, or—held 
down by one screw—it could be easily re- 
moved when the trunk was needed. 


Hose extension flushes gutter. You wouldn't 
need a ladder to clean leaves and other 
debris out of your gutter if you had this 
long-armed extension coupled to your gar- 
den hose. A scraper foot on the curved 
upper end would loosen clutter. 


Brooklyn, N.¥.5 
Bay. W 


Sate to 
Cincinnati; “Gutter 
18 NW Hoyt, 


r of Patents, 
25 ‘ten each, To. tri 

given above is insufic 
patent number) in carr of the Com 


mor, 
hint (by name and 
issioner of Patents, 
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The Ship 
That's 
Built 

to Sink 


Flip is its name, and 
flip it does—to work 
standing upright 
on its tail 


By Wesley S. Griswold 


TS the craziest-looking 
I vessel Lever did see. You 

couldn't really call it a 
ship—though it will travel 
thousands of miles at Tt 
has a fairly orthodox (though 
rounded) prow—but its hull 
is a huge steel tube. It's 355. 
feet long und weighs 600 
tons—but it can't budge it- 
self. It has to be towed wher- 
ever it goes. Lt isn’t a barge, 
though. 

If you could set it on its 
blunt, circular stern on land, 
it would stand as tall as a 35- 
story building. Viewed from 
above when it is lying full 
length in the water, like a 
proper boat, it resembles an 
immense stalk of asparagus, 
painted gray, When it’s be- 

CONTINUED 


On even keel and under tow, Flip looks almost like a normal 
ship; then she floods her stern to study the ocean 300 feet down 


Long tubular hull looks like, two huge welded 
ipelines, Stern section carrying ballast tanks is 


RADAR WAST 


ELECTRONICS 
DECK. 


ern: — shows interior of four-story 
remain level. 


contains 


Control platform (horizontal view 
if ing tanks. 


and valves for fi 
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150 feet long and 20 feet in diameter, It’s con- 
nected to prow by a 12%-foot tube, 


having like a proper boat, however, it 
isn’t at all proper below deck. It’s like a 
house tipped on its side. Many a fixture 
that should be horizontal is vertical. 

This is “Flip.” And flip it does, And so 
would you if you came across it at sea 
when it's on duty, as it is expected to be 
this month. For the chief purpose of Flip, 
a remarkable and important new scien- 

ssel, is to stand on its rear end, with 
355 feet submerged. In that 
it has the deepest draft of any 
craft in the world, It'll ride the waves 
like a sedate buoy, so stably that it will 
rise and fall less than three feet in a 30- 
foot swell. And then, at last, everything 
inside will be right side up. 

Flip gets its name from FLoating In- 
strument Platform, which is what it is. 
It's loaded with electronic gear—hydro- 
phones, radar, microwave apparatus, ra- 


In process of flipping, ship sticks prow up out 


of water as stern tanks are 


Prey 


dio, tape recorders, oscilloscopes—and it 
belongs to the U. S. Navy. The Univer- 
sity of California's Marine Physical Lab- 
oratory will operate it for the Navy. 
This grotesque vessel's first mission has 
the highest priority. It is to study the 
behavior of sound waves underneath the 
Pacific. Later it will investigate wave 
motion, inner waves, and marine biology. 
Submarine attack is one of the sharp- 
est menaces this nation would face in 
wartime. Antisubmarine forces need to 
be able to detect, identify, and pinpoint 


Outrigger at stern is 50-foot hydrophone that will listen for sounds 300 feet below surfac 


ee 


sources of sound underwater. Unfortu- 
nately for them, layers of ocean vary in 
saltiness and temperature, direction and 
speed, All these factors play hob with 
sound waves. By finding out more about 
sound waves, the four scientists who will 
bob up and down on Flip may help give 
our antisub forces keener ears. 

I went aboard Flip at San Diego, where 
she had been towed from her builder's 
berth at Portland, Ore. Only her low 
prow was visible at first from the wharf. 


(Continued on page 178) 
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Tank keeps hot 


fuel real cool 


A huge 1%-inch- 
thick section of alumi- 
num, part of a 65-ton 
ball, is lowered at right 
by a crane into its steel- 
ball casing. 

Once in place, the 
piece was welded to 
adjoining sections by 
a new, speedy, Kaiser- 
developed process. 
Then insulation was 
blown into the space 
between the balls. 

The 40-foot-diameter 
cryogenic tank was 
built at Jackass Flats, 
Nev., to store liquid- 
bydtoged fuel at minus 
423 degrees. The fuel 
will be used in Project 
Rover—research aimed 
at developing a nuclear 
engine for spacecraft 
propulsion. 


Rear-engine Mini-GT m.p.h. Disk brakes all around give power- 

ful, nonfade stopping. The car is built on 

The British answer to Italy’s midget a tubular space Tracke: Lush interior trim 

Grand Touring cars is the Gitane 1000, an includes rubber-backed pile carpeting and 
aluminum-bodied two-seater capable of 135 leather (roof) headliner. 


Barely a yard high, the car has an overall Lifting the rear window gives access to the 


length of 11 feet, 4 inches. Louvers behind the transversely mounted B.M.C. Mini-Cooper en- 
cockpit gulp air’ for engine cooling. gine, an 83-hp., 60-cu.-in. in-line four. 
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Flexible pipeline is 
laid under water 


This new flexible pipe is 
designed to carry either 
liquids or gases across rivers 
or to offshore islands. It's 
armored and asphalt ce 
on the outside, lined 
polyethylene on the inside 


to prevent contamination. 
Inside diameter is two 
inches. 


Its big advantage. 
Simplex Wire an 
Co., is ease of instal 
and cheap maintenance. It 
can be floated on buoys (as 
above over the 1,400-foot- 
wide Hampton River at 
Hampton Harbor, N. H.), 
then sunk to the bottom by 
cutting the buoys loose. Be- 
ing flexible, it gives with 
the tides without - strain. 


PS PICTURE NEWS 


" 


Drive is through chains without clutch or transmission. Air- 
craft starter turns over engines while rear wheel is on stand. 


Auto engine powers motorcycle 


Installing a Chevr 
let V-8 in a Harley 
Davidson won't give 
you a machine that’s 
ideal for taking your 
girl out on Sundays. 
But at drag strips, the 
motorcycle posts 140 
mp.h. in 10 seconds 
the  standing-start 
quarter-mile. 

The 1960 power . 
plant serves as part of = ° 
the frame structure, It | When rider is ready, he kicks out 
has a quarterinch stand and is off in cond of burned 
overbore, special cam- Tuber. Leather outfit is safeguard 
shaft, and magneto in case of a spill. 
nition, A front fork 
from an Indian motoreycle gives dual front brakes, The 
drive chain is replaced every six weeks to prevent a 
break. E. J. Potter of Ithaca, Mich., is the owner, 


Baby or luggage rides in back 


Baby feed through the back door in the 
Trojan bubble wagon, which seats two 
adults in front. The rear compartment can 
take a five-cubic-foot load, making the Eng- 
lish machine suitable for a midget delivery 
van. Beneath the wooden floor is a tiny 
12-cubic-inch, four-stroke engine driving 
through a four-speed gearbox to a single or 
double (optional) rear wheel. Cruising at 45 

.h., it gets 95 miles from a gallon of gas. 
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PS PHOTOGRAPHY 


A 
Photography 
Gift for 
Christmas? 


What would you like? Here’s a 
handy list to leave around the 
house—as a guide for others 


By Bob Hering 


RE you a 35mm fan or strictly a movie 
man? Whatever your photo interests, 
there are plenty of products to make 

picture taking easier. Knowing how dif- 
ficult it is to ferret out a perfect gift—for 
someone else or yourself—we went shop- 
ping to see what we could tum up. 

No photographer ever owns all the equip- 
ment he needs—there’s always at least “just 
one more” thing. Our selection includes 


gadgets a camera fin would like but simply 
hesitates to buy for himself. Still, they're 
inexpensive enough to be included in even u; 
a slim budget. Look them over—and check ® 
E F 


off a couple that you'd like if you were on 
the receiving end. 

A. Strip-film proofer. You can speed up 
darkroom work with a proofing frame. Just 


be sure to get one that handles the negative A. Stripfilm proofer G. Projector table 

size you're using, With the Mioplex strip €: Remitehacront ee RY Sane oye eed 

printer, you can print three four-frame strips. Gator Grip J; Side cabinet 
Bee ec cee at eee » Exposure roster Unio 

of 120 negatives on a sheet of 8’-by-10 a aateneee hatccroras 

paper. The 120 model is $11.95. iM. Movie viewer 
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NEW-and —| 


Newest slide duplicater includes adjustable 
dual tubes to vary the degree of magnification 
It fits any lens using a series VI or VIL adapter 
ring. Besides duplicating slides, you can m: 
Dostives from nexatives and do similar copying. 
19.95. Photographic Importing 1 Distribut- 
ing Corp., 708 Byron Ave., NY 


For something new in decorating, hang your 
Shristinay. tre 


color slides on a 
a plastic La 
and friends 
of the holid: 
It_ revolves 
Price Is $1, Chu 


Displayed in 
of family 
hecome the conversation piece 


hand for convenient 
piewsky's, Bangor, V 


se ob fiber er 
to be included even on an economy-budget 
Christmas list. It is manually operated, wi 

gach slide ejecting the previous one, The Balmite 


50 projects a 40”-by- ee from 9%’. The 

rere is $15 and Basch & Inc., Rochester 
2, N.Y., makes it. 
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B. Daylight developing tank. If you're a 
35mm fan who enjoys doing your own dark- 
room work, this is sure to take your fancy. 
It's one of those deluxe outfits that just 
misses including the kitchen sink. You can 
load the tank in daylight. A frame-counting 
device shows how much film is loaded, and 
there’s a built-in film cutter to snip off part 
of a roll. There's even « built-in thermom- 
cter to keep track of the temperatures of 
the developing solutions. The Leitz Rondi- 
nax sells for 

C. Remote flash unit. Thi 

favorites. Once you learn what you can do 
with one of these compact slave guns, we're 
sure you'll be back hinting for a couple more 
next year. If you already own a flash gun, 
then a slave unit is just the ticket. It’s small 
enough to slip in your pocket, weighs only 
3% ounces with batteries. and there's no 
bother with extension cords or other hook- 
You flip open the cover and insert a 
flash bulb, An clectric eye triggers it to fire 
simultaneously with the flash on the camera, 
You can hand-hold the unit or, using one 
of the two sockets, mount it on a stand, 
clamp, or tripod. An Eastman product, it 
sells for about $20, 
Gator Grip. Any photographer who 
works with floods and spots in restricted 
areas at home knows how difficult it is to 
arrange regular light stands. With a com- 
pact Gator Grip it’s easy to mount the 
floods, spotlights, and other accessories to 
either round objects or flat ones, Cost: 
$3.40. 

E. Exposure meter. Probably you already 
own a good exposure meter but often wish 
you could leave it home when you want to 
travel light. Then here's a suggestion you'll 
This compact Alpex meter measures 
reflected light on high- and low-range scales, 
It has a shoe that fits all cameras using 
standard accessory clips. Some of our 
friends are so glad to own a clip-on meter 
that they soon leave their regular meters 
behind. List price is $9.95. 

P. Staticmaster brush is a gift any photo- 
grapher will like. The brush cleans by neu- 
tralizing the static charge in dust particles 
so the bristles can sweep them away. One 
model has a replaceable cartridge and is 
available in several sizes. The 1” model 
sells for $4.95, the 3” for $9.95, 

G. Projector table. Any cameraman 
knows how tough it sometimes is to locate 
a sturdy table of the right height for pro- 
jecting slides or movies. This gift will make 


is one of our 


the whole family happy. The Project-O- 
Stand adjusts up to a height of 56”. Best of 
all, the legs are removable. It’s made of 
aluminum and equipped with a molded 
handle. Price: $39.75. 

H. Table-top tripod. If you're a gadget 
lover, the Rowi universal combination stand 
is sure to please. Basically, it’s a small table- 
top tripod with a swivel head, But this 22- 
piece set will make just about any type of 
camera or accessory support you can dream 
up. Each part in the kit combines with the 
others, The clamping unit fastens to sup- 
ports as thick as three inches. Even a tree 
screw is included. The kit, complete, sells 
for $15.95. 

I. Slide sorter. Are you a color-slide fan? 
Then you'll go for an HPI slide sorter. It’s 
a viewing box with five steps to hold 835mm 
and 2-by-24 transparencies. You can edit 
and sort up to 40 2-by-2 slides at a time on 
the translucent tiers. The price tag is a 
modest $4.95. 

J. Slide cabinet, If you've been keeping 
your slides in their original mailing cartons, 
then the Baja slide cabinet would be a wel- 
come gift. It holds 300 2-by-2 glass slides 
or 900 ready-mounts, Price is $13.95. The 
cabinet is dustproof and has removable 
index cards for recording contents. 

K. Unipod. As even the huskiest camera 
buff will admit, a tripod has a way of be- 
coming a three-legged monster after you've 
lugged it around a few hours. To help you 
solve the weight problem, here's a White- 
hall Sportpod (Quick-Set). It extends to 
58”, telescopes to 21%”. Price: $5.95. 

L. Monocular. If you're a sports or nature 
lover who is also interested in photography, 
we suggest a compact monocular. It con- 
verts a normal lens to a telephoto system. 
The Accura 6-by-30 fits series V and VI 
adapters, It’s the best way to obtain maxi- 
mum image size at a minimum price. With 
a 50mm lens on a camera, the monocular 
changes the combination to an. effective 
300mm at £/10. It lists at $29.95. 

M. Movie viewer. For movie buffs, we 
located a handy item called a Cine Viewer. 
With it, you can preview 8mm movie rolls 
(up to 200-foot capacity) without bulky 
equipment. You load it like a projector, 
look through an adjustable eyepiece, and 
crank the film through as fast or slow as 
you wish—even run it backwards. Included 
are two pen-light batteries that power the 
viewing light, so it’s possible to view films 
anywhere. Cost: $9.95. ae 


NEW-and 
good gifts, too 
tits : 


Portable movie light, powered by a recharge- 
his eickibscacinihenn battery, piv les tae marie 
fan with a compact light’ source for shooting 
color indoors. Price: about $125, Made by CE, 


Viewing cabinet 
lets you project 


Legs and optical 
system retract. 
7 er's, 


$39.75. Sa 
Portland 7, Ore. 


Automatic 8mm movie camera 
includes electric exposure sys- 
tem and motor, £/1.8 zoom lens, 
through-lens reflex viewing 

$90. Yashica, Woodside, N.Y. 


Jim Roe, Popular Science's new boating edi- 
tor, is a man who likes wind in his face 
and spray alongside, an inclination in which 
he is ably seconded by his son Jim—as you 
can see in the photo at left. The photo was 
taken as the two Rocs made a test turn 
in the Scott 17.D.75, which has made so 
much news during the past scason. The 
report that follows is the first of a se of 
first-hand boat and motor tests by Jim Roc. 


F SOMEONE installed stereo hi-fi in | 
I the Flying Scott 17.D.75, it could truly 

be described as the boat that has every- 
thing. I'm convinced her designers asked a 
brain-storming session of boatmen and engi- 
neers for ideas they'd like to see in a boat— 
and then used every one. However they did 
it, the result is a happy combination of fac- 
tory-matched boat and motor. 

Our test boat was a 17-foot di iser 
powered by the ng Scott en- 
gine. It’s sold as ith steering, 
lights, controls, gas tanks, and instruments 
factory-installed. 


Test report on 112, Bit ur buat erough er paces 
. la ol Fox River st of Chi- 

the Flying Scott (cig. iss Waterway typical of inka 
17.75 ee 


Launching proved to be satisfyingly easy. Boat 
rides on a specially designed trailer, well 
balanced and with ample frame strength 


we 


You 
Name It: 
This Boat’s 
Got It! 


By Jim Roe 
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Control area is fully instrumented, with ever 
thing at the driver's fingertips. ‘There's even a 
glove compartment—as in a car. 


rivers and lakes all across the country, be- 
sides offering hazards and opportunities 
ideal for boat testing: lots of marine traffic, 
shallow water where one least expects it, 
bridge supports in midstream—and long 
stretches where we could open her up to 
see how high the needles would go. 

Testing for portability. Our test actually 
began on land, as we hitched up and towed 
the Flying Scott to the test site. To be 
handy and useful, an outboard craft must 
fit handily into a normal garage and trail 
easily, with no sway and a minimum of 
bouncing. At the water, it must launch 
easily and recover easily onto the trailer. 

These points make it simple for a boat 
owner to sample interesting bits of water in 
many locations. The Scott boat passed all 
dry-land tests with high marks. 

Afloat she was as lively as a new colt. 
With three aboard, I pushed the throttle 
full forward. In 10 seconds the speedometer 
registered 25 miles an hour. Later, with 
five men and camera equipment aboard, 
the response seemed not noticeably slower. 

The 17.D,75 takes tight turns without 
strain, At full speed you pull back the 
throttle just before spinning the wheel, then 
give her the gun part way through the turn. 
This method gives you a detailed look at 
the water if you're sitting on the side of the 
boat on the inside of the turn. Still, in re- 
peated high-speed tums, which involved 
constant crossing of our own wake, we took 
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Sealed motor well has only one pening for- 
ward into the boat itself—a small hole where all 
controls, cables, and gas lines converge. 


only a few drops of water aboard. In fact, 
with its quick response to the wheel, the 
boat seems to invite such spectacular turns, 

No periscope needed. Another thing we 
wanted to check was the fore-aft attitude 
of the hull under different load and speed 
conditions. Some b stick their noses up 
so high you need a periscope to see where 
you're going. Not so this craft. At almost 
any load weight and distribution, and any 
sceleration, we always had per- 


aim that the craft has 
“43 most-wanted features” boatmen de- 
sire in a boat, We didn’t keep count beyond 
the first 15 or so, but we'll take their word 
for the 43. 

Take a look, for example, at the folding 
bow ladder. When opened, it extends out 
hatch, over the bow and 
ter—a great place for taking 
aboard a swimmer or skier, far away from 
the propeller. The ladder stows out of sight 
under the forward hatch, 

This hatch itself is worth a bit of study. 
It’s covered by three-foot-long sections of 
the forward deck that pivot out from the 
center. With these open, you can walk— 
instead of scrambling like a goat—from the 
cockpit forward to the bow. The clear- 
plastic windshield tilts up out of the way. 

The disappearing top. Most convertible 
tops fold forward when not in use, forming 


[Continued on page 182) 


Storage space at stern | 
batter B 
for a 


Windshield 
ed po: 


ir 
walk fro1 


Pie-wedge cutting on 
a table saw turns out— 


Round 


Shapes 
from 
Flat 
Boards 


By R. J. DeCristoforo 
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T'S a fact: Saw a flat board into wedge- 
I shaped strips, join the pieces edge to edge, 

and they'll form a complete circle, like 
pieces of pie. The only trick to it is that the 
angles of the saw cuts must add up to 860 
degrees. 

The simple method opens the door to unusual 
shop projects that would be difficult or impos- 
sible any other way. You can build up large 
circular shapes without having to carve them 
from solid blocks of wood, thus saving time, 
effort, and material. You can put fancy curves 
on projects. You can design table aprons, round 
ottomans, curved chair backs, circular seats, and 
similar projects without worrying about how to 
bend the parts to shape. You can save money 
by using relatively thin material to form big 
shapes like round columns or large bowls. 

Figuring out the angles. This is easy. Divide 
360 by the number of pieces you want in your 
circle to find the total angle that each segment 
will have. Then divide this in half to get the 
angle at which each side of the segments should 
be cut. 

You do have to be accurate, however, when 
setting the saw. Part of a degree doesn’t seem 


Mechanics 
and Handicraft 


SECTION 


een. 


CONTINUED 
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Four useful items you can quickly turn out 


Popular 


Sciene 


f 


The old oaken bucket 
oves indoors to make 
dandy magazine 
Because of the 


dl 
stand, 


gment ‘tech- |} 
nique of forming the 
Circular container, it’s | | 
simple to put together. yy 


ts: Seg- 


Two ways to make strong 
by glu- 


ments can be pinned toweth 
ing thin splines into simple saw-kerf 
sbove, Cuts must be square 
to beveled side and all made with 
blade and fence in same position, At 
right is shown a method for making 
sturdy tongue-and-groove joints. 
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INTO UNDERSIZE HOLE, 
ROUND OFF HEAD, 
TO RESEMBLE RIVET 


“TONGUE SEGMENTS, 
WIDER To COMPENSATE 
FOR LOSS 


a" R00. 


LEGS 120° APART 


Scalloped effect on this modem 
ash tray was created by using 
standard door trim for seg- 
ments. You can use a variety 
of moldings in a similar man- 
ner to produce other shapes. 


FOR THESE CUTS 
PUT RIP FENCE ON 
OTHER SIDE OF DADO 


CUT ANGLE 


Sand-filled patio ash trays are (~ 
eyerpleasers, can be made in | 
many styles. One at right has 
bent-rod handle; one below, 
tripod Jes glued, into, bottom 
hol To form the cigarette. 
holder coils, wind galvanized 
wire around’ 1” tube or dowel. 


like much of an error, but when it is multi- 
plied 10 or 20 times it leaves a harrowing 
gap when you come to fit the last segment. 
Best bet is to check a trial cut on scrap 
wood with a protractor. Make any adjust- 
ments before cutting good stock. 

The size of the circle is determined by 
the number and width of the segments. 
The more segments you use, the closer to 


ALTERNATE 
LEG ARRANGEMENT 


a true circle you get, but too many very 
small pieces can be a problem to assemble. 
Actually, it will surprise you to discover 
how little work is required to bring a seg- 
mented assembly to full round. 

To find the best segment width, make a 
sealed or full-size layout of a small section 
of the circle. Then divide the circle into 
the smallest number of segments that will 


Cylinder sections above show how you can 
create fancy outside surfaces by making simple 


straight 
ments 


w cuts on outer edges of the seg- 
yefore you assemble and glue the parts. 
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When the size permits, you ly saw 
out a round form on a bands: ith such a 
blank, you can control the grain to acl 
special ‘effects with contrasting woods. 


To make truncated-cone shapes like these, use 
the same techniques and the same formula you 


do the job according to the thickness of 
stock you're using. You'll find that the 
thinner the stock, the more segments you'll 
need. Segments can be cut to length and 
then beveled, especially if you are using 
up odd lengths of lumber, or you can do 
the beveling first on long pieces. 

Joining the wedges. Band clamps would 
be ideal for holding the segments together 
during gluing, but strong clothesline twisted 
tightly about the project will do a satis- 
factory job. Many times, especially on 
smaller projects, you can do away with 
clamping entirely by using staples or cor- 
rugated fasteners to hold the parts together 
until the glue dries. 

Don’t use a lot of glue or the parts 
be too slippery to hold in correct align- 
ment. A little film of glue on both edges, 
allowed to get a little tacky, is easier to 
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With s 


uly little lathe work, « sezmented 
plece will appear ax a solid cylinder. The work. 
Ing depth to which you can go, of course, will 
depend onitho-thicksess of the blank. 


would for other segment work—except in saw= 
ing out these segments, Then use a taper jig 


work with and will be equally as strong. 

A spline joint is very strong and has the 
advantage of keeping the parts in align- 
ment when you apply pressure. But don’t 
size the splines so they must be forced into 
the grooves. The splines should fit easily 
and leave some room for glue. And re- 
member that splines are strongest when 
they are cut so that the grain runs across 
the small dimension. 

The tongue-and-groove joint also has 
high strength, but the cuts must be very 
accurate. Another, quite simple method of 
assembly is to add one segment after an- 
other, gluing and nailing as you go. Work 
toward two half circles so you don’t close 
the ring up. The half circles are finally put 
together under clamps or by stapling. Be 
careful of nail placement if you are assem- 
bling a column for turning, an 


Table makes room for sewing 

Set a portable sewing machine flush in 
an old kitchen table with a drop leaf, an: 
you give the operator a large working area. 
Just cut out a hole sized to accommodate 
the base of the machine and screw a couple 
of wood strips on the underside of the 
table to support the machine firmly.—Karl J. 
Krausse, Rockville, Md. 


Easy way to cut out glass disks 

A guide like this makes cutting glass 
disks easy. Clamp the cutter to the arm 
of a 2”-by-2”-by-1%” block, or attach it 
permanently as at right. Place the glass on 
several sheets of paper and put the block 


Pliers get rid of burrs in pipe 

I find that a pair of pliers—that universal 
tool—works fine for deburring the inside of 
metal pipe or tubing after hacksawing. I 
grip the cut end lightly with one jaw inside 
the tubing, one outside. As I rotate the 
tube, the burrs are scraped off against the 
side of the jaw on the inside of the pipe. 
—W. B. Rasmussen, Prosser, Wash, 


on the glass. (Friction tape on the bottom 
of the block keeps it from moving.) Keep- 
ing moderate thumb or screwdriver pres- 
sure on the center screw, rotute the cutter 
with firm, even pressure. Remove the guide 
and tap the glass at the break line.—W. O. 
Michaelis, Olympia, Wash. 
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{nt 7 \t Sounds Off 


With this simple device 
built into your level, you can 
do carpentry jobs by ear 


NOISY carpenter's level may seem as 
Are as a left-handed screwdriver 
but it’s a practical tool for framing 
in hard-to-see places. It will tell you the 
“truth”—out loud—about a sloping overhead 
joist or any off-horizontal member out of 
easy sight of the bubble. 
A tiny photocell, a pilot-light bulb, and | 
a simple transistor circuit are all you need 
to make any standard 24” wooden level 
sound off. The photocell “reads” the posi- 
tion of the bubble when it is between the 


coll Glass tube must be carefully 


remounted, after removal to 
install bulb, so that. bubble 
is centered ‘between hairlines 
when level is exactly horizontal. 
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on th e Level By Len Buckwalter 


hairlines. Flip on the switch, and you hear 
a squeal that drops sharply in pitch when 
the bubble is centered. The difference in 
tone is distinct and sharply defined. With 
a few minutes’ practice you can center the 
bubble as accurately as you can by eye— 
even in the dark, 

Cut out a section of the level as shown 
in the drawing to make room for the main 


Main chassis with tiny 
fits into 


PARTS LIST 

fd. disk capacitor, 10 DC 
‘mjd. disk capacitor, 30 VDC 
TR—2N107 transistor 

PC—Grytal photocell (Claires CL-3) 
1-Pilet lamp, Now # 

‘SW—Stide neitch, SPST 


T—Transistor audia-output transformer, miniature type, 
(CT to 3.2-ohm voice coil 


Ty" diameter 
‘Mise.—Battery holder (deme 125); 4-log terminal strip 
‘with two end-mounting feet; perforated board or screen 

Jor speaker grille; 24° carpenter's level; sheet aluminum 


is to shape out of 
it the chassis and 
drill holes for mounting screws. Drill a 
hole in the side of the level angling into 
the chassis space to permit three wires from 
the main chassis to run to the lamp and 

photocell. 
Remove the metal plate covering the 
glass tube on top of the level. You'll find 
CONTINUED 


the tube embedded in hard putty. Use a 
small screwdriver to dig out just enough 
putty to unseat the glass. It’s important to 
leave undisturbed as much of the putty 
base as possible—it will be your guide for 
accurately remounting the tube. 

Sizing the bubble. Compare the size of 
the air bubble with the diameter of the 
photocell. If it’s larger, it should be reduced 
in size to the exact diameter of the photo- 
cell for maximum accuracy. To do this, 
run a fine file over the pointed end of the 
bulb until you've made a small hole, and 
add rubbing alcohol to decrease the bubble 
size. Reseal the tube with a dab of epoxy 
cement and let the cement harden over- 
night with the tube vertical. 

Before the glass tube is re-installed, drill 
the hole to receive the pilot light, which 
should be centered directly under the tube. 
Cut a hole through the side of the level 
intersecting this hole. Solder a piece of 
hookup wire, long enough to reach the 
chassis, to the button contact on the bulb 
and insert the bulb in the hole. Working 
through the access hole in the side, solder 
a second wire to the shell of the bulb after 
it is inserted in its mounting hole. For 
proper operation, it is essential that this 
wire from the shell connect to the negative 
terminal of the battery holder. Also note 
that one lead from the photocell will be 
soldered to the bulb shell. Remount the 
glass tube with putty, making certain the 
hairlines face up. Drill holes in the metal 
retaining plate for the photocell wires and 
use spaghetti on the leads to prevent 
shorts. 

Wire the main chassis, following the pic- 
torial diagram for parts placement and 
checking the connections against the sche- 
matic wiring diagram. Leave enough slac 
in the wires connecting to the bulb and 
photocell to allow easy removal of the 
chassis for changing batte: 

The completed job must be carefully 
aligned for accurate results. Place the unit 
on a level surface (check with a level 
known to be accurate). The bubble should 
be exactly centered between the hairlines. 
If it’s not, you have not remounted the 
glass correctly. If it is, turn on the switch. 
Lift one end of the level. The tone you 
hear should go up in pitch when you lift 
either end of the level. Adjust the position 
of the bulb and photocell until you hear 
the lowest-pitch tone when the level is 
resting on a level surface. an 
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Can of fat is handy in home shop 


A container of waste fat salvaged 
from the kitchen can be one of the most 
useful items in any home shop. I have 
used it for years as a metal lubricant. 
Store such fats as bacon drippings and 
lard in a jar with a screw-on cap or in 
a one-pound coffee can with press-on lid. 


Tapping. Here is 
‘one place that the can 
of fat more than pays 
its way. I fill the 
flutes and threads with 
solid fat by pushing 
the tap into the con- 
tainer. Then I go to 
work. As the tap heats 
up, the fat melts and 
eases the cutting. To 
tap a blind hole, pack 
the flutes with lard 
just about as solid as 


imbed themselves 
in the fat and come 
out when the tap is 
backed off. 


Threading. Dip the rod or bolt into 
fat before placing it in the die. Cut a 
few threads and force lard into the die 
ities. It melts as the die advances. 


Drilling. Dip 
the drill into the 
fat to fill the 
flutes before you 
begin. For large 
or deep holes you 
an add extra fat 
with a spatula, if 
you find this is 
necessary. 


Driving screws. Dipped in the fat, 
wood screws are easy to drive. The oils 
seep into the wood, keep screws rustfree. 
—F. P. Faltersack, San Jose, Calif. 


Power socket hidden in bumper guard 
A hard-rubber electrical socket mounted 
inside a rear bumper guard and connected 
to a hot wire of the car's electrical system 
gives me a convenient source of power 
when I work on my car. By plugging in a 


DPPFinding it hard to heat my station 
wagon in cold weather, I rigged up a win- 
dow-shade roller in back of the rear seat, 
using clear plastic so as not to obscure 
vision. When it is pulled down and snapped 
to the seat back, the passenger area heats 
up quickly.—H. Richter, Detroit. 
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uts | From 


me) 


trouble light, I get illumination over a large 
area, I also use the socket to light my 
trailer from the car battery, One end of a 
short electric cord is plugged into this 
outlet and the other into the entrance 
soccet on the trailer.—Jerome V, McGinn, 
Los Angeles. 


brPWhen you saw out an opening in a 
plaster wall for an electrical junction box, 
the plaster tends to chip away. I have 
found that this can be lessened by out 
lining the cutting area with strips of mask- 
ing tape. Pull the tape away after making 
the cut—Wilfred Beaver, Chicago. 


Follower block for filing cabinet 
Perforated hardboard is the smart way 
to provide a positive follower block in a 
home filing cabinet. Cut the hardboard 
to drop into a metal drawer or make it 
the bottom of a wooden one. Use a per- 
forated-board bookshelf bracket as above. 
—W. G. Waggoner, Sacramento, Calif. 


Picture wire from appliance cords 

Discarded appliance cords are a good source 
of flexible wire for hanging pictures if you 
don’t have the regular wire on hand. If avail- 
able, a wire-stripping tool can be used to 
advantage. However, insulation usually strips 
free with little trouble—Michael Ligocki, 
Gary, Ind. 
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By Phil McCafferty 


GOOD part of the fun of the 
cars with sporty floor-mounted 
stick shifts can be yours without 


shelling out money for new nsportation. 
Now available for nearly all cars with 

column-shift transmissions a fc 

The fairly simple change 


made The 


conversion unit 


over can be prnoc 


126 popurar science 


Using a rugged conversion kit, 
here’s how to go about 


Shifting to a 


Sporty Floor Shift 


result is a short-coupled, conveniently 
cated stick that shifts ju 
ar, And 


ssing colur 


dard ar 
the mos 
but can be 


though you d 


tandard 
uutomatic 
as often 


vt shift 


Shifter comes preassembled except for the 
linkage parts. The rod links are 
in holes in the shifter plates and held by re- 


taining rings forced into grooves with pliers. 
A washer goes between each link and its plate 


Remove the lower r 
transmission 
It should exte 
upward from 
punch a mark in bott 


With transmission in neutr remove cotter 

pins and link 
Then remove levers themselves and replace them 
with the new levers supplied. Th hould 


point straight up in the neutral position 


from existing shift levers 


New floor shift mounts on existing transmission 
bolts and is connected to the shift levers by rods. 
Moving the shift stick sideways swings the latch 
bolt so it engages either shifter plate. Moving the 
stick forward or back then pushes or pulls either 
linkage rod to actuate the gearbox, 


4 Take up the floor mat and find the mark 
made by the centerpunch in step 2. Mark a 
2K” square on the Hoorboard with the mark at 
the forward corner nearest the transmission. 
Drill a series of holes around the square and 
snip out the piece with heavy shears. 


If you buy the conversion pieces sepa- 
rately, the cost is about $27. This covers 
the mechanism, a chrome-plated stick, and 
knob, but not a flange to cover the j 
between the boot and floor mat. Complete 
kits, including a neat flange, run from $30 
to about $35, depending on the car make. 
The parts and kits are avail 
local auto-supply and speed shops, and by 
mail from J. C. Whitney & Co., 1917 
Archer Avenue, Chicago. (If your car has 
overdrive, tell them! The parts are dif- 
ferent.) 

The good old days. The conversion floor 
shift is a lot nicer than those I remember 
in the days when all cars had them. Place- 
ment of the shift lever is surprisingly good, 
making it easy to use. 

‘The short 12” stick conveniently nestles 
back and along the driver's side of the 
transmission tunnel unlike the high, cen- 
tered position of the oldtimers. Shifting is 
fast, quiet (no linkage slop or noise), and 
crisp—at the shifter knob scarcely 5” sepa- 
rates second and high gears. 

In those good old days you had to hunt 
with the end of a yard-long stick across a 
wide neutral area to shift in the “H” pat- 
tern. The conversion unit is spring-loaded 
in the same manner as column shifts for 
fast, sure speed-changing. 
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new stick shift is installed through | 


Mount the upper mounting strap on the top 

transmission bolt by working through the 
hole in the porboard. Lower the shifter as: 
sembly down through the hole and bolt it to 
the upper mounting strap through the slotted 
hole. Leave the bolt loose temporarily 


Remove old linkage at base of steering 
wheel. Tube on top of steering column (ex- 


posed on some cars) can be removed by drilling 
out the spot welds under the horn that hold 
the upper end. Or you can take off just the lever 
by driving out the pin at its base, 


The mechanism is rugged, but suffers 
from machining and punching burrs. You 
can save yourself trouble when working in 
close quarters under the car by deburring 
the parts before you start. In some czses, 
it may be necessary to saw off the upper 
corner of the shifter mounting strap to 


pra 


fre 


the floor of the car 


Fasten lower mounting strap from under 


neath. Insert threaded ends of linkage rods 
into rod links and secure other ends to shift 
levers with cotter pins, Adjust nuts on the rods 
so the latch pin is free to enter both shifter 
plates, Finally, tighten all nuts 


Slit the floor mat in shape of an X where 

the shift stick projects. Slickest way to fasten 
the flexible boot is with a metal Hange, either 
bought with kit or made yourself from’ alumi- 
num or stainless steel. Where no flange is used, 
tuck the boot under the mat. 


avoid any interference with the floorboard. 

Underneath work can be done by slid- 
ing under the car, but it’s a lot easier and 
safer if you can persuade your local serv- 
ice station to let you use its grease lift 
for a couple of hours for the down-under 
part of the job. 


Nuts molded from epoxy cement 

The next time you can’t find a nut to 
fit a special bolt, try making your own 
by filling an oversized nut with epoxy 
cement and molding the threads, Seat 
the nut in modeling clay before pouring 
in the epoxy. Grease the bolt, then 
screw it down through the epoxy into the 
clay. Wait a day, unscrew the bolt from 
the hardened epoxy, and you'll have a 
perfect-fitting nut for moderate duty.— 
P. L. Holden, Richardson, Tex. 


>>> Whenever I'm out at night walking 
my dog along the road, I find it a wise 
precaution to carry a light walking stick 
wrapped with red reflective tape, barber- 
pole style. This makes it much easier for 
motorists to spot me in the dark and 
avoid a possible accident.—Michael Bern- 
hard, Roslyn Heights, N. Y. 


Quickie poster pens from old felt 

It costs nothing to have a whole sup- 
ply of felt pens for lettering signs and 
posters. Cut narrow strips of felt from 
an old hat, fold them in two, and fasten 
them to small sticks with rubber bands. 
For extra stiffness, old pen nibs can be 
inserted in the folds. Use a different 
brush for each color and there’s no mess. 
—Jack W. Frazier, Shreveport, La. 


A Simple 


Bending Brake for 
Home Shops 


By John E. Turner 


UTTING clean, crisp bends in sheet 

metal is a job for a bending brake. 

The one shown here is patterned after 
professional brakes, but can be made from 
a length of two-by-four to give you an ac- 
curate metal-bending tool for home-shop 
use. 

While simple in design, the brake pro- 
vides for the precise adjustments that are 
the secret of sharp bends. Like its com- 
mercial cousin, it works by using a hinged 
leaf to force the metal up and around a 
sharp-edged lip. It will handle metals 
as aluminum, tin plate, and galvanized iron 
in thicknesses up to 26 gauge when the 
pieces run the full width of the brake. On 
narrower pieces, it will easily bend heavier- 
gauge sheets. 

The parts for the brake can be cut from 
an ordinary fir two-by-four, although a 
ardwood such as oak is even better. The 
lip block is sawed a 
Cut a piece 23” lon; 
sections. This will give you a 19” length 
for the lip itself plus the two short spacers 
that support the lip. 

The lip edge is rabbeted %” by %” as 
shown, The rabbet enables you to screw in 
a strip of 4” aluminum or steel to keep 
the wood edge from wearing. Similar rab- 
bets in the leading edges of the leaf and 
base are also fitted with metal strips. The 
strips can be removed and replaced if they 
become worn themselves. 

The lip block is held by a crossbar that 
rests on the spacers at the ends. Bolts ex- 
tending through the crossbar, spacers, and 
base hold the assembly together. Counter- 
bore the base to recess the bolt heads. 

The lip is adjustable. As in professional 
brakes, the lip block can be shifted both 
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up and down and forward and back to suit 
the thickness of metal being bent. Thin 
shims inserted under the lip crossbar ad- 
just its height. Slotted holes in the lip itself 
enable you to vary the gap between the lip 
and the bending leaf. 

Two metal brackets are bent as shown 
and the upper ends screwed to the rear of 
the crossbar. The lower ends are drilled and 
tapped for %”-20 adjusting screws that bear 
against the back edge of the lip block. By 
turning the screws in or out, the lip can 
be advanced or retracted as needed to set 
the proper gap at the leading edge. The 

CONTINUED 


Slotted holes let the lip move forward or back. 
To locate these, assemble the brake and slip 
in the lip so its rear overhangs the base about 
4”. Drill through the crossbar holes into the 
ip then remove the lip and drill on each side 
of each first hole. Chisel out the waste to join 
each set of three holes into a slot. 


Pull the hinged leaf up, and in 
a single motion you get a clean, 


sharp bend. The metal is 
clamped snuly in the brake by 
ly tightening two wingnuts. 


simp] 


Adjust thin shims under cach end to give firm 
elamping prewure but still leave a gap under 

the lip, This makes it easier to slide the metal 
in anc oat when pressure is released. 


tapered shoulders on top of the crossbar are 
just for looks—they give the brake a more 
professional appearance. 

Hinging the leaf block to the base is 
about the only critical operation. The hinge 
leaves must be carefully mortised into the 
edges so that their axis of rotation lies 
exactly at the point where the leaf and 
base meet. This es that the leaf will 
swing up at a uniform distance from the 
lip for a smooth, tight bend. One helpful 
trick is to buy hinges that have removable 
pins. Take the hinges apart, reverse one 
leaf in each, and reinsert the pins. This 
puts both hinge leaves in the correct posi- 
tion for countersinking the mounting screws. 

The brake can be fastened to a bench 
top with two short lengths of steel or alumi- 
num angle screwed to the ends of the base. 
For permanent mounting, the angles can 
be bolted to the bench, but you'll probably 
find it handier to use C clamps so the 
brake can be removed quickly when not 
in use. 

How to use the brake. The metal to be 
shaped is slipped under the lip until the 
amount you want bent projects beyond the 
lip edge in front. The radius of bend can 
be controlled, to some extent, by shifting 
the lip forward or back. The closer it is 
to the leaf, the sharper the radius; the 
farther away, the more gradual. In any 
case, the lip should be set no closer to the 
leaf than the thickness of metal being bent. 
This allows clearance for the metal be- 
tween the lip and the leaf. 

Square the metal carefully to the lip, 
then tighten the wingnuts at the ends of 
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Full bends are started in the brake, then 
crimped the rest of the way over by hammer- 
ing a wood block. This is an easy way to make 
tight lap Joints and smooth metal edges. 


the crossbar. This clamps the lip snugly 
down against the metal to hold it. For 90- 
degree bends, you'll find it necessary to 
swing the leaf a little past vertical to allow 
for spring-back of the metal. To crimp an 
edge all the over. force the leaf as far 
as it will go against the lip: then remove 
the piece and finish flattening the bend 
with a wood block and hammer, It’s wise 
to hem all exposed edges in this way to 
get rid of rough metal. Remember, though, 
to do this hemming first, as the edges can’t 
be crimped after other bends have been 
made, It’s best not to attempt bends closer 
than %” to 5/16” to the edge or the metal 
under the lip. 
Bending complicated shapes. When 
ing four-sided shapes, such as a 
find that one pair of sides gets 
in the way of the lip as you turn the ob- 
ject to bend the other pair. Here, you'll 
need two sizes of lips. First bend the two 
longest sides on the regular full-length lip. 
Then make a new, shorter lip block that 
will fit in between the two bent-up sides, 
This will now let you bend up the other 
two sides. Various lengths of lips can be 
made up as needed and mounted on the 
crossbar with the same bolts that hold the 
regular lip. 

Where you want to fasten the sides of 
a tray or box together. leave small project- 
ing tabs on the ends of the parts that are 
to be bent. These tabs can then be bent to 
engage the adjoining sides and riveted to 
them for a strong assembly, You can even 
make such joints watertight by simply run- 
ning beads of solder down the inside. I 


Homemade device to measure distance 


Here’s an efficient gadyet for measuring 
distances. Materials: a wheel from a baby 
carriage, a broom handle, and an  auto- 
matic counter—available from many surplus 
stores for about a dollar. 

Most baby-buggy wheels are 36” in cir- 
cumference. Attach three metal flanges at 
exactly 12” intervals around the rim to trip 
the counter three times on each rotation. 
Bolt the counter to the handle. Just roll 
the wheel to measure any distance.—E. M. 
Leffert, Whitefish Bay, V 


Short Cuts | rrom 
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More heat for the feet of 
back-seat passengers 


Many car heaters have an 
adjustment on the left side 
to heat the driver’s feet. 1 
blocked this off with a piece 
of sheet metal after cutting 
a hole in the sheet to take 
the heater end of a defroster 
fitting to which I attached 
a length of heater hose. 1 
ran the hose along the trans- 
mission tunnel back to the 
rear seat. Now passengers at 
the rear get heat without the 
driver burning his feet—K. J. 
Krausse, Rockville, Md. 


No-mar method of hanging pictures 


I have found a quick and convenient 
method of hanging pictures in my office 
and home without marring the walls. A 
heavy-duty staple gun is used to set a staple 
into the molding as close to the ceiling as 
possible, The staple usually does not pene- 
trate the wood completely and a wire can 
be passed under it. This wire is then 
dropped to the point where the picture is 
desired—and attached to the regular wire 
across the back of the picture —Dr. Stephen 
Fromer, Staten Island, N. Y. 
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Wordless 
Workshop 


By Roy Doty 
and Morris Hornik 
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PS ELECTRONICS 


trains, 


By Thomas Gluszczak 
| ERE is a simple electronic system 
H you can male that will give you 
ae completely independent control of 
two separate tri on the same track. It 
ss % will work with either Lionel or American 


Flyer trains—on tracks with either two or 
—) three rails. 
If you've tried simultaneous operation 


on an ordinary layout, you know what the 
difficulties are: To prevent one train from 
overtaking the other, a complicated system 
of blocks must be used. The block system 
works, but it is extremely difficult to fit into 


PICKUP ROLLERS: 


larger layouts, And it allows little control 
of the tr speed. 

Easy availability (and a drop in price) of 
silicon rectifiers makes the new system 
feasible. These are the thimble-size, sem 
conductor devices that have been simplify- 
ing power supplies in everything from TV 
sets to space capsules recently. 

You'll need four. silicon recti 
will work as long as it is rated at 10 amps, 
50 (peak inverse volts), or more. 
You can order them from any of the large 
radio-parts. mail-order firms if you can’t 
find them Io Two will be used at the 
transformer and one in cach locomotive. 

Hooking it up. Use two short pieces of 
aluminum angle to mount two of the recti- 
fiers on a wooden terminal block. The 
photo shows the arrangement of the angles 
and three binding posts used for convenient 
hookup between the transformer and track. 
Notice in the diagram that one rectifier is 
connected with polarity reversed with re- 
spect to the other, 

These rectifiers, of course, must be con- 
nected to independently variable sources 
of low-voltage AC. If your transformer has 
two variable outputs, there is no problem. 
If you use separate transformers, you may 
find that you have to interchange the leads 


from one if the system doesn’t work prop- 
erly when you hook it up. 

To install the rectifiers in the locomo- 
tives, you simply break the lead from the 
pickup roller to the motor and solder in 
a rectifier series. The only precaution 
is to be sure you connect the plus (+) 
terminal of the rectifier to the pickup 
roller in one locomotive and to the motor 
in the other. In other words. you want: 
the rectifiers hooked up oppositely. 

How it works. Rectifier CR-1 conducts 
only during the positive half of the cur- 
rent alternation, making the third rail pos 
tive. The rectifier, CR-2. in one of the 
locomotives, allows current to flow to the 
motor only when the third rail is positive. 
So the speed of this locomotive will be 
determined by the amount of AC voltage 
fed to CR-1. “A similar explanation applies 
to CR-3 and CR-4 for the negative half of 
the AC cycle. Since one motor will re- 
ceive current only when the third rail is 

itive and the other only when it is 
negative, the trains can be operated inde- 
pendently. 

Every function of the locomotive is re- 
tained except the use of the hom or 
whistle. It will sound continously unless: 
one of the leads to it is disconnected. 
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How to haul a TV tube 
downtown for repairs 

I service my own TV set, 
and hauling a burned-out 
picture tube downtown to ex- 
change it posed a problem. 
It had to be anchored down 
so that a sudden stop 
wouldn’t damage it. As one 
serviceman said, “You've got 
to handle a tube like a hand 
grenade with the pin out. 

My wife had a suggestion. 
“Why not anchor it down 
with the seat belt?” she said. 
It worked like a charm.—S. 
Stresnic, Ft. Lauderdale, Fla. 


b 


>PPGetting out my pressure spi 
found it corroded quite badly, wit! 


I cleaned and dried it well, coated it with 
varnish inside and out, and set it out to dry 


Casting a concrete planter box 

Forms for casting a hopper-shaped 
planter are easy to make. Coat the plywood 
surfaces with crankcase oil, Mix: 1 part 
cement, 1% parts sand, 2 parts %” pebbles. 
Pour a 2” layer on the bottom of the outer 
form; set the inner form on top of this, and 
pour concrete between. For a rough tex- 
ture, use a fairly dry mix and go easy on 
the tamping. For strength, lay in a rein- 
forcing rod bent into a square when the 
form is half full. Let the concrete set two 
days, then remove the inner form. 
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in the sun, It worked well, The way it 
looks now it'll remain usable for several 
years to come. Think I'll do the same thing 
when I buy a new one.—Dr. C. O. Patter- 
son, Grass Valley, Calif. 


BIQORIUBENT SS 


Magnifier sharpens focus 

A magnifying lens mounted in a card- 
board tube makes focusing with the ground 
glass of my camera a lot easier: The tube 
shuts out extraneous light behind the cam- 
era and keeps the magnifier at the required 
distance from the glass while I adjust the 


Adjustable camera stand for close-ups 


For photographing table-top setups, a regular tripod is 
often too clumsy. I made my own support from walnut 
scraps, assembling it with screws and glue. After behead- 
ing two machine screws, I soldered wingnuts on them. 
One went on the camera mount; the other holds the pieces 
together. After removing the camera, you can screw a 
retaining nut over the mounting screw. It’s better, how- 
ever, to drill a hole through the screw for a retaining pin. 


—Fred C. Schnelz, Detroit. 


3 Tips 
for | 
Better 

Photos 


focus. Any magnifying lens that focuses at 
5” or 6” is usable, but a binocular objective 
will give the flattest field. I fastened the 
lens in place with a plastic jar cap from 
which I had removed the center. Or, you 
can tape it in place. Trim the tube to the 
exact length required to focus.—Herbert R. 
Pfister, Glen Head, N. Y. 


Leg extensions for tripod 

Frequently needing an ex- 
tra foot or two of tripod 
height, I hit on this scheme. 
1 bought six thumb-screw 
hose clamps at an auto-sup- 
ply store, and three %” hard- 
wood dowels. Using two 
clamps to a leg, I secured a 
dowel to each. Now I’ve got a 
support to get my camera up 
where I need it—H. J. Ger- 
ber, Menomonie, Wis. 


How to 
Find Space 
for a Shop... 


when there 
isn’t any 


“No basement. No spare room. No spare 
space in the garage either. We do have a 
utility room and a family room, but how 
can [ turn vither one into a workshop?” 

That's a common complaint. We have 
heard it many times in various forms. But 
we were sure there must, be solution 
There are. Here architect Gerald K. G 
lings presents four for your consideration. 
—The Editors. 


By Gerald K. Geerlings 


HE only chance of finding home- 
shop space in an already crow: 
one-story house is to make 


space, which carns its keep only p 
do double-duty. There are three 
gestions on this and the following two 
pages, On a fourth page we face up to the 
no-space-ut-all. situation. 

Solution No. 1 makes use of a laundry 
area where equipment is not usually doing 
chores at times—evenings or weekends— 
when a man has a yen to work with h 
hands. Combining the two types of activity 
will curtail some of the storage space nor- 
mally used for laundry supplies, but selec 
tive elimination of oddments, plus ingem 
in finding new: shelf space elsewhere, can 
solve that objection. Obviously it is essen- 
tial that the bench top be designed so it 
won't interfere with existing (or future) 
laundry equipment, such as sink faucets or 
control panels for a washer-dryer. 

Even though the plans show a sturdy 
mounting arrangement for the bench. there 
is always the possibility of an unanticipated 
healthy wallop that might loosen screws 


[0 porutar science vecemser 


1962 


DETAIL #3 


(WINGED LEG AS 
{ ‘SEEN FROM FROM) 


Solution No. 1: A utility room usually has a 
washer-dryer, perhaps « sink and wall cabinets, 
It could also include a workbench, hinged to 
swing up and ont of the way when’ not in use, 
The drawings above and at right show how a 


that hold the hinges. Where possible, it’s 
best to use additional cleats (to support the 
ends of the bench top) or a leg positioned 
at the rear. 

Detail No. 3 at the top of this page 
typical for all hinged legs in this and other 
suggested solutions: There should always 
be a secure means for keeping the leg in a 
vertical position (when the bench top is be- 
ing used), as well as some hook-and-eye 
device to keep it folded back against the 
bench top when the top is hinged back. 

The details on this page for the bench 


top can also be applied to the other sohi- 
tions. Plywood X” thick, with %’-by-3%” 
wood strips screwed around the edges, will 


produce a sound, nonwarping bench top. 
One caution: When installing hinges, never 
screw into the end grain of plywood. 
Solution No. 2, a workbench that can be 
concealed, is a good way to double the use 


UPPER CABINETS OPTIONAL, EXTEND To. 
CEILING FOR MAXIMUM STORAGE, AND TO 


ELIMINATE HORIZONTAL DUST-CATCHING SURFACES, 


TE yt. ty 
hee! W 


i 

il) 

EXTEND BENCH TO. I, 
AN EXISTING WALL += 
I POSsBLE : 


te 
be 


IF WALL EXISTS AT ONE END 
(AS SHOWN HERE), SCREW TO 
STUDS A CLEAT “YA X37 ON 
WHICH END OF BENCH TOP 


ALL LEGS 
LEG ADVISABLE IF END 
OF BENCH 1S NOT SUPPORTED BY A CLEAT ON WALL 


bench top with hinged legs can be mounted 
over existing equipment. tail No. 1 applies 
when a bench can hinged at the wall like 


a horizontal door, while Detail No. 2 shows a 


step constriction’ at the wall to clear faucets 


of a family-activities room where several 
members of the family are eager craftsmen 
and have various tools and bits of equip- 
ment scattered about. (It is no solution for 
the family that demands an ever-prim, dust- 
free retreat). Where the bench end is open, 
as shown at the left in the drawing, you 
may want to enclose it with plywood to 
prevent tools and small parts from falling 
to the floor. 

Solution No. 3 is an inexpensive folding 
bench that takes up practically no space. 
It can be raised to its usable position in a 
garage when the car is moved out, or in a 
family room when the space is not being 
otherwise used. A hinged workbench has 
many drawbacks; nevertheless it may be a 
start toward a permanent, full-fledged work- 
shop later. The problem of having to clear 
a folding bench each time it is collapsed 
can be eased somewhat by adding shallow 


BENCH TOP IS IN RAISED POSITION 


CAN REST IN "DOWN" POSITION 


YA" PLYwoon 
INGED, TO FOLD UP WHEN 


«3% 
BENCH-TOP SECTION 


and washer controls, Door hinges can be used 
to hinge the bench top to a two-by-four firmly 
andl to, wall studs (use 4"-by-4" steel 
angles at each stud), Legs should be about 3”- 
by-3", hinged to fold up when not in use. 


storage cabinets above the work area so 
that tools can be quickly put away, 

There are several problems you will want 
to bear in mind as you track down space 
for a workbench. You should be able to 
store materials nearby. Space requirements 
will vary according to the materials you 
use in your work and the quantities you 
stock. Be sure that the longest lengths or 
largest sheets can be brought to the storage 
and work locati (If in doubt, use some- 
thing as a mock-up to negotiate the neces- 
sary turns and twists.) 

Dust and debris should be frankly dis- 
cussed with other members of the family 
to avoid objections later. Noise and vibra- 
tion should also be considered. Perforated 
hardboard on walls and acoustic tile on 
ceilings will help reduce noise. But noth- 
ing is as important as the sympathetic un- 
derstanding of other members of the family. 
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CONTINUED 


INSIDE FACE OF 
EXJSTING WALL 


TAIL 


YY 


—— 
SECTION 


Solution No. 2: A hideaway workbench can 
be built in rooms where an open bench would 
normally be out of place; ‘The drawing shows 
sta upper cupboards, with a bench top 
over lower cupboards. ‘Tools and  work-in- 


SIDE FACE OF EXISTING WALL 


DETAIL B 
D 


Ka 


Sy 


HINGED PANEL IN 
LOWERED POSITION 
PERSPECTIVE 


Prose are covered up when not in use by 
inged panels, as shown. In the lowered posi- 
tion, these panels should incline inward to pro- 
vide toe space. In the raised position, they can 
be locked to make the tools childproof. 


HINGED OR SLIDING DOORS 


SECTION 


Solution No. 3: Where there’s no space for a 
Rernaneat bench, one can be hinged to fold 
Hat against the wall when not in use. Its 
hinged legs also fold flat, Tools and work-i 
progress can be kept in shallow overhead cup- 
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shows how nae hinges can be fastened to a 


comers and at intermediate points (as leg 2 
above), and secured both in use and folded. 


SECTION 


2%4 RAFTERS 


EXISTING WALL OF ROUSE 
FRONT 
BRRSSEEE® 


Solution No, 4: A lean-to against a house or 
garage may solve your problem if there is ab- 
solutely: no space indoors. The floor should pref- 
erably be cement (pour it as you would a side- 


walk). Erect four-by-fours at the corners and. 
between doors as shows nd walls can be 
two-by-four studs, covered with exterior-gradc 


nd. Roof rafters can he two-by-fours, if 
n-to is not over 8’. The 
doors that open to give 


plyw 
the depth of the le 
front consists of stocl 


Safety measures for tools may have to be 
more stringent in a double-duty room or 
space than in an isolated location. Tools 
and finished work within view and reach of 
children are bound to be a temptation. You 
may find it wise to place all “don’t-touch- 
ables” under lock and key. Power tools re- 
quire special precautions of their own. No 
amount of thought or cost is wasted in de- 
veloping a childproof system whereby no 
manner of manipulating main switch 
ondary switches, or inventive wiring and 
cross wiring, can induce a single tool to 


EXTERIOR ELEVATION 


PERFORATED HARDBOARD OR 2 HORIZONTAL 
STRIPS FOR MOUNTING TOOLS: 


INTERIOR ELEVATION 
ssibility to the bench, One ad- 
Vantage of a lean-to workshop: Tools, worl 
ogress, and dust and debris can be isolated 
rom the house. [f most shop activity will take 
place during warm weather, heat is no problem. 
jowever, there now are mat electric units 
and a choice of oll or gas space heaters that 
Gan inake the shop comfortable in winter, with 
insulation in walls and between rafters. Storm 
doors will help in a severe climate. 


turn. It may require locks—perhaps even, 
instead of the key type, top-grade cot 
bination locks. 


PPPNo place to store back-yard barbecue 
supplies? Install a closet pole somewhere 
in the basement and hang up one of the 
plastic garment bags used to store shirts or 
sweaters. The plastic shelves will hold 
paper plates, napkins, barbecue tools, and 
other lightweight items. When the bag is 
zippered up tight, no dust can enter. 
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KEEP FIRE 
BACK OF 
BREAST LINE. 


RAISE FIRE 
‘OFF HEARTH: 


StL 


7 How to 
Stay Friends 


with a 


By Jackson Hand 


fir , 
tion through a typical fireplace. 


Fireplace 


Warmth? Cheer? Know-how will 
get you either—or both—and 
make it a friendly hearth forever 


NY pile of shavings, sticks, logs, and 
debris will burn if you have enough 
matches and patience. It may smoke 

and smell. But it will burn, in its own, un- 
lovely way. Perhaps that is why you hear 
people say... 

“Yeah, we have a fireplace, but we never 
use it 

“Doesn’t burn right. Bum masonry job.” 

“Fireplaces leave us cold.” 

Most likely such people never learned 
the simple techniques that turn a fireplace 
into the place of warmth and cheer a fam- 
ily hearth is supposed to be. 

Lay it all at once. The first mistake many 
frustrated firebuilders make is to pile up 
papers and kindling and set them afire. 
Then, when the small stuff is blazing well, 
they put on the larger wood, If you nt 
a good, quick fire, one that keeps burning, 
lay it all at once. 

Crumpled or twisted newspaper comes 
first, topped by small-split kindling or twigs 
piled crisscross or teepee fashion—which- 
ever you like. Then the logs. Now light it 
up. With this system, the logs are warmed 
right from the beginning and ignite readily. 

It takes more than one log. The secon 
common mistake is trying to make the fire 
with only one or two logs. This may work 
if you have enough kindling and keep add- 
ing to it. Properly, you should start with at 
least three logs. y one at the back of the 
andirons but not quite touching the back of 
the fireplace. Put the next one a bit forward. 
Lay the third one atop these two, forming a 
sort of pyramid, There's a reason. 

As each log hi and finally ignites. it 
radiates and reflects heat to the others. 
Singly or doubly there may not be enough 
heat to keep things going. 

It’s a fallacy to expect the bark of a log 
to ignite more readily than a split surface 
Bark is an efficient insulating material, pro- 
vided by nature to protect a tree from heat. 
For the quickest fire, place the split sides 
down. For a back log, pick one that is 
mostly bark or perhaps unsplit. (This is 
true even of birch, whose papery outer bark 
is resinous and makes excellent kindling, 
but whose inner bark resists burning.) 

Unless you know your  fireplace—and 


Before you light a fire, especially at the begin: 
ning of the season, it helps to start a draft 
up the chimney if you hold a flaming 
newspaper high in the frep 


can coax along a new fire by “drawing it 

above, The newspaper increases the 

tthe bottom, fanning the coals and 
the flames to a roar in a hurry 


stand any burning logs 
in the back comers and they'll soon die out, 
leaving good starting pieces for next fire. Be 
sure to put the screen back in place 


CONTINUED 45 


a fire to bed, 


H On the basis of he lue, the Fe Products 
What kind of Wood? 22... sition, Wie SSinmon woods like this 


BEST GooD POOR 
hickory, oak, shortleaf pine, | cedar, redwood, 
beech, bit Douglas fir, red | poplar, cypress, 
hard maple, gum, soft maple, | basswood, 
ash, elm, locust, | sycamore, spruce, 
apple, cherry” | chestnut white pine 


A festive look and much heat are the 
rewards for an ‘up.the-back fire, Faiee| 
herringbone as we, OF 

sticks of Simian size. i ing 
ignites the face of the logs, radiating 
heat from a large area. 


your fuel—well, it isn’t smart, for safety 
reasons, to use more than three logs to start. 
As the fire burns down, add one log at a 
time. It's a good idea to turn the unburned 
ends in, if logs burn in two, before adding 
more fuel. 

In the fall, when starting your fireplace 
for the first time after the summer layoff, 
use a little more kindling and patience until 
mry is warmed up and the family 
in the mood for a cheery winter 


of service. 

Preparation helps. So much is known now 
about what makes a fireplace work that few 
are actually poorly built. Most masons 
understand the technicalities, and in addi- 
tion a growing number of family hearths 
these days are being constructed around 
foolproof steel or iron cores. There are, 
however, some things you can do to make 
any fireplace work better. 

Use andirons, or a pair of small, round 
green logs, so that the draft can draw fresh 
air under and up through the fire. 

When you clean the fireplace, leave an 
inch or so of ashes under the andirons. It 
is easier to start a fire when ashes insulate 
the kindling from the cold hearth. 

Before you light the fire, touch a match 
to a loosely crumpled double sheet of paper 
and hold it high up in the throat of the 
fireplace. The heat warms the chimney and 
starts the draft immediately. 

Normally, start the fire with the damper 
fully open and close it gradually as the fire 
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Pines and firs burn v 
the presence of resin, 
heat per pound as docs wood. If you hav 
bear the points below in mind in selecting firewood: 


Soft woods igni 
Tighe woods burn quickly. 


ee longer. 


Dry, light, soft woods 


give less smoke. 


hot for a short time because of 
ich gives about twice as much 
a choice at all, 


‘ily. * Apple burns with colored. 
flames. 

© Elm bums with little 
or no flame 

© Birch gi 
intense fla 


* Spruce and hemlock crackle and spark, 


and hard woods 


a bright, 


grows. In some cases you may find that 
the fireplace works best with the damper 
partially closed, even at the beginning. 

Don’t use your fireplace to burn refuse, 
trash, and old papers. Repeated “incin- 
erator” use of a fireplace will fill the throat, 
smoke chamber, and flue with soot. 

If you have a new house or a new fire- 
place, start out with small fires, until you 
learn how to run things. 

Does your fireplace smoke? The most com- 
mon reason is insufficient draft. Fireplaces 
may be a little touchy in modern, low-roof 
houses. (A chimney less than about 
feet produces less 
place men like to see.) However, a good, 
well-behaved fireplace may take to smoking 
because of . . . 

Cold flue. Warm it up with a flaming 
newspaper, high in the throat. 

Cold hearth. Ashes prevent this, 

Vacuum. Many modern houses are so 
tightly built that a fireplace cannot get 
enough air. Crack a window slightly, or 
perhaps open a basement door. 

Competition. A kitchen ventilating fan 
may suck air down the fireplace chimney. 
Turn the fan off. 

Crossdraft. Air moving across the face 
of the fireplace may draw air out into the 
room. See if there are open doors flanking 
the fireplace—and close one of them. 

Clogged flue. Look up it or down it, and 
if it isn’t clear, call in a chimney cleaner 


[Continued on page 189) 
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Workshop for Small Fry 


Just about any job that big power tools 
can do can be duplicated in soft materials 
by this tool for junior craftsmen. 
owered by three flashlight batterie: 
ure multipurpose tool can be set up 
asa lathe, circular saw, jigsaw, dis 
or drill, It's “lumber” is foam plastic « 
balsa wood, supplied with the tool. There's 
an adjustable tailstock, a machine-type 


The 


Built-in record player talks for this doll 

Push a button, and you start this doll talking. Lay her 
down to sleep, and she closes her eyes and stops. Then 
sit her back up, and she starts up again—until the 50 
words on a record on a battery-operated player inside 
her run out. Appropriately named Chatterbox, she is 
made b; lexander Doll Co., 615 W. 13lst St. 
18 to $20 depending on clothing. 


cutter that slides along the ways, even an 
outboard spindle for sanding large pieces 
and faceplate turning. 

ecessories are cleverly designed to 
fit interchangs 
or tailstock, Paints for fi 
and a book of projects are included, The 
price is $9.95 from Kenner Products Co., 
912 Sycamore St., Cincinnati. 


ly on either the headstock 
¢ the work 


Mineral identifier 

You can quickly determine 
the minerals in most rocks. 
Newest of a set of computer 
cards [see Tree-Sort, Nov. 
61] contains facts to identify 
nearly 200 minerals, Insert 
a needle for a known char- 
acteristic in the stack, shake 
and notches let the right 
cards drop out. Repeat to 
narrow down identification. 
Sort-Card Co., Box 901, Boul- 
der, Colo., sells sets at $5. 
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what’s new 


Riding on aft end of 
toons, little cat planes briskly. Pontoons are in- 
verted (left) when you are on the road, 


OT $1,385 or more to spend on a 

catamaran? The one above comes 
ready for the water or the road. Just 
drop it on a trailer or the back of a 
pickup truck. The one at right you build 
yourself from plans. Cost: $400, 

The pontoons on both are made of 
foam plastic. On the made boat, 
they can be inverted on sliding pipes to 
fit on top of the cabin on the road, under 
it in the water. On the do-it-yourselfer, 
they form a permanent hull. 

The ready-built job, called the Cee 
Camp, is a camper as well as a boat. Its 
body is designed to fit on the floor of a 
pickup and rest on its sides, with 6’ 
bunks on the ledges, folding table, and 
4’ deck, Cee Camp is made by Copeland 
Engineering Enterprises, 5879 Beck 
Ave., North Hollywood, Calif. Price 
doesn’t include the 40-hp, Evinrude 
shown, stove, icebox, or other extras. 


Y party or fishing 
is plywood laid on a frame of 1” 
lumber, Power comes from an outboard 
of 5 to 40 hp. In tests, the boat aver- 
aged 7 mph, with a 10-hp. motor. 


Launching needs only 6” of water. You 
just reverse the pontoons, back the 
— “ail trailer in, Hoat the craft off. 
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Build this one: Free plans are a 
twin-hulled, surrey-topped craft above. 
centered on the deck controls outho: 


Boat weighs about 1, 100 oui 
over highway on hi 
‘Styrofoam billet is notched 


hed to family: car. 
ith saw (below) 
for prow’s frame, then covered with plywood. 


Seven outdrives power 

boats from 19’ to 31’ J 
outdrives made by Kiekhuefer 
jlable for a wide variety of 
hl. They include five fourinne, sx 
and V-8 gas engines of 110 to 
310. hp. coupled to one of two Mer- 
Cruiser outdrive units, Also in the line 
are two Mercedes-Benz diesels: a four- 
in-line engine developing 39 hp. and a 

line of 100 hp. 


Mercus 
are now 


Tilter for outboard makes it easy 


A new Moto-Tilt uses simple leverage 
to help you tilt even a heavy engine up 
and out of the water with a minimum of 
effort. The lever stows out of sight. is 
said to attach to the motor shroud in 


made by 
nd St., St. 


one second. The d 
Marine Railings Co., 
Petersburg, Fla. Price: $8.95. 


4g 


Built-in spindle for playing 
45-.p.m. records automat- 


the split spindle remains in 
its niche with all parts be- 
low the tumtable’s surface. 


A personal-use 
report on— 


Zenith’s 
New 


Convenience features include tone-arm head (left) that 


Record 
Changer 

can be turned up for inspection or stylus cha uring a 
record change, a nylon brush emerges automatically, as the 


By Hubert Luckett tone arm passes over it, to remove dirt from the stylus. 


ERE is a new record changer in which automatic changers has suffered a shatter- 
the fetters of traditional automatic- ing blow. 
changer design have been cast aside. The Zenith and scientists at CBS Lab 
engineering approach should enchant even tories developed it together. It is now 
the diamond-tipped, automation-be-damned available only new Zenith stereo con- 
hi-fi buff. I have been using one for sev- soles, but undoubtedly will soon reach hi-fi 
eral weeks and my long prejudice against equipment stores as a separate component 
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you can purchase for custom installation. 

A quick look at the machinery suggests 
that the designers started out to make a 
professional turntable and tone arm that 
would meet hi-fi standards of low noise 
and minimum tracking force on the stylus 
~and then proceeded to automate it with- 
out detracting from its basic record-playing 
performance. Too often in the past, de- 
signers have ished most of their skill 
on the changing machinery and accepted 
whatever playing performance happened 
to result, 

The full-size turntable is 11%” in di- 
ameter and weighs four pounds. This fol- 
lows professional turntable design in giv- 
ing full support to 12” LPs and providing 
a flywheel effect to smooth out minor speed 
variations. A belt provides the final drive 
to the turntable—the method generally ac- 
cepted as the most effective way to isolate 
the turntable from motor vibrations. The 
turntable platter is further isolated by soft 
rubber cushions between it and the main 
driven pulley. 

The tone arm has an effective stylus-to- 
pivot length of 8 9/16”. It is suspended 
on a knife-edge bearing and is precisely 
balanced by a lead counterweight. Al- 
though it tracks at only two grams, the 
balanced design keeps it from being jarred 
out of the groove even when you jump 
on the floor nearby. The pickup cartridge 
is on a floating mount that allows the car- 
tridge to retract if the arm is accidentally 
dropped or forced against the record. 

During several weeks of use-testing, I 
have been more concerned with how it 
plays records rather than how it changes 
them. The unique convenience features 
are pleasant to have, but I could live with- 
out them. Careful listening comparison 
with my professional turntable and tone 
arm has convinced me that this changer 
is practically equal in low turntable rum- 
ble, wow, and flutter. And, most impor- 
tant—in kindness to my records. 


>>PMusic throughout the house without 
special wiring will be available as an op- 
tion on three new General Electric stereo 
consoles. The system consists of two basic 
units: a transmitter installed inside the 
console, and a receiver that can be plugged 
into an ordinary outlet anywhere in the 
house. The transmitter is a miniature FM 
broadcasting station but the signal travels 
through the house wiring instead of the air. 


From missiles to music 

This new all-transistor stereo pre-amp 
uses modular construction like that in guid- 
ed missiles. It is said to produce a musical 
tone quality unattainable with vacuum 
tubes, Harmon-Kardon makes it for $250 
as a kit; $350 factory-wired. 


t~ 


New tone arm won't “‘skate”’ 

An antiskating device, a unique weight 
system for lateral and longitudinal balance, 
and a hydraulic control for lowering the 
arm are only a few of the features of this 
effort toward tone-arm 
ig and height are 
adjustable after installation. It is imported 
by Shure Brothers, Inc. Price: $89.50. 


le 


New adapter for AC line connections 
The dual adapter above provides quick, 
safe, binding-post-style connections at any 
receptacle. It is rated at 15 amps, 125 
volts. Superior Electric, Bristol, Conn. 
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By Sheldon M. Gallager 


TINY electronic speed control, 
A part of the modern magic of 
outer-space technology, has 
found its way into the home work- 
shop. The control, shown above at 
right, weighs less than two ounces 
and is built into the back of a new saber 
saw. The result is a completely new con- 
cept in cutting tools—a saw that changes 
its speed to suit the material it cuts. With 
this electronic throttle, you can slice through 
steel plate, iron pipe, and heavy timbers 
with the same ease that you make delic: 
scroll cuts in thin veneers and sheet metal. 
The saw is a new Craftsman, just an- 
nounced by Sears, Roebuck. Its secret is 
the recently developed  silicon-controlled 
rectifier—a supersensitive current-regulating 
device that’s about to open up a whole new 
world of versatile tools and appliances. 
What the rectifier does—and this is the 
important part—is vary the saw’s cutting 
speed without reducing its cutting power. 
The control is similar to the one shown in 
Poruar Science last month as a make- 
your-own speed regulator for plug-in shop 
tools. The difference, in this case, is that 
the device is built right into the tool. 
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A personal-use 


report on— 


The First 
Space-Age 
Saber Saw 


What variable speed does for you. Each 
material you cut requires a different blade 
speed according to its particular toughness 
and thickness, Take heavy steel. Try to 
whack through at too high a speed and the 
heat from blade friction quickly ruins the 
blade’s cutting ability and eventually snaps 
it in two. Soft metals like aluminum clog 
the teeth at high speed. and the blade stops 
cutting. Heat-softened plastics melt under 
blade friction and simply fuse back to- 
gether again as fast as you cut. 

None of these things happens with the 
new Sears saw, because you have a choice 
of three cutting speeds. There’s a high 
speed of 2,700 blade strokes a minute, 
roughly equal to most conventional saber 
saws. You use this only for fast cutting of 
relatively soft materials: wood, composition 
boards, and some light-gauge metals. 

Throttle back to medium speed and you 
drop to 1,900 strokes a minute for munch- 


what's new 


Three speeds handle just about any material 


1258 


1 WARD. METAL IRON ALUMI BRASS COPPER STEEL LEATHER pustic 
Wooo’ CHANNEL PIPE NUM. oo 


Look w 
high 


At high speed, a 


inate nN 


We had to try it to believe it. Th 
steel angle, 4" thick, took the saw just 


10 minutes—a rate of almost %” a minute 


ing through hardwoods, thick steel, an 
soft nonferrous metals like aluminum and 
brass, Shift into low and you get a 
1,000 strokes a minute for sk g through 
plastics and tough cast iron 
How the speed control works. 


Ma Se 
The old Plastic tubing was cut all the way through at 
ne old jeft, but fused together under heat of high 
speed. Low speed produced clean cut at right. 
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[Continued on page 186] 


what’s new 


.... 1001S 
You Dial 


Any Speed on 
This Drill 
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\WIRL a small knob 
on the top of this new 
Disston drill and you 


can get any speed you want 
from a piercing 2,000 r.p.m. 
down to a rugged 600 r.p.m. 
By adjusting the speed to 
suit the material, you can 
drill anything from delicate 
laminates to tough steel. and 
concrete without burning the 
bit, stalling, or splintering 
the material. 

The built-in speed chang- 
er is based on a silicon-con- 
trolled rectifier similar to the 
one used the new Sears, 
Roebuck saber saw shown 
on the previous pages. The 
rectifier, by automatically 
speeding up the motor when 
it's under a load, makes it 
possible to run the drill at 
any speed and still get full 
power. At the wide-open 
2,000 revs, you have high 
speed for thin or brittle ma- 
terials and small bits, For 
large holes, you can drop 
down to a medium speed, 
Throttle way down to 1,000 
or 700 r.p.m. and you 
chew through hard materials 
li el and concrete. 

The drill has a %” chuck, 
but, because of its variable 
speed, is said to handle the 
jobs of %” and drills as 
well. Its 4.l-amp motor de- 
velops % hp. no matter what 
the speed. 

The speed-control knob is 
conveniently located at the 
top of the pistol grip where 
you can reach it with your 
thumb without letting go or 
stopping the drill. For quick 
reference, the knob is num- 
bered to correspond to eight 
different speed settings. A 
handy chart on top of the 
housing tells you which num- 
ber to dial, depending on bit 
size and type of material. 

The Dial-A-Power Drill 
will sell for about $70 from 
Disston Div., H. K. Porter 
Co., Porter Bldg., Pittsburgh. 


Say 
"MERRY CHRISTMAS™ 
with 
HALF AND HALF! 


BELL LOWE THE ELMO... AND 
EVERYONE WILL LOVE THE AROMA! 


When Dad lights up a pipeful of HALF AND HALF, the 
people around him enjoy it almost as much as he does. 
That's because no other pipe tobacco has such a de- 
lightful aroma—and such a distinctive taste. 

HALF AND HALF is a mixture of choice aromatic 
tobaccos . . . specially selected and blended for mild 
taste and friendly aroma. So this Christmas give your 
pipe smoker HALF AND HALF. Everyone enjoys the 


aroma. ©rwe anenican ronacco conranr 


MEMO TO SANTAS! 
Show this to your better ket 
‘She'll love th 
HALF AND HALF! 


A CARGO OF CONTENTMENT IN THE BOWL OF ANY PIPE! 
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Pistol grip shown is one of a com: 
plete set of optional movie aids 
specially designed for this new, 
advanced Kodak movie camera. 


156 roputar science vecemser 1962 


KODAK Electric 8 
Automatic Camera 


BATTERY-DRIVEN! No winding—ever. Four 
powerful manganese alkaline batteries— 
penlite size—drive the camera motor for 
you. You can keep shooting as long as action 
lasts with no chance of a scene-spoiling 
slowdown in power. One set of batteries will 
drive up to 10 rolls of film through camera. 
A signal in the viewfinder gives you long- 
range warning when batteries need replacing. 


DROP-IN LOADING! New Kooak Duex 8 Cas- 
sette speeds loading. You place regular 8mm 
roll film in the cassette in seconds. Drop cas- 
sette into the camera and it's loaded! When 
you finish the first side of the roll, just turn 
the cassette over to shoot the second side. 
(You can do it faster than a football team 
can huddle!) Pre-load several cassettes to 
film a whole game or other continuous action. 


You're always ready for action! 


The new Konak Electric 8 Automatic 
Camera is ready to go the distance in 
any action. Ready to whirr into action as 
fast as you can put it to your eye. 

No winding! It’s battery-powered. No 
lens setting. An electric eye automati- 
cally adjusts the super-fast f/1.6 lens 
to the light. 

For extra versatility you can lock the 
lens at any setting. Set the meter for in- 
tentional under- or overexposure for spe- 


Price subject to change without notice. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


Enjoy Walt Disney's “Wonderful World of Cale” Sunday evenings, NBC-TV 


cial effects. A built-in filter lets you use 
the same roll of Type A KopacHRomME 
Film indoors and outdoors. 

Isn’t this the kind of movie camera 
you've always wanted to own... a cam- 
era always ready to capture the action 
and color that’s now passing you by? See 
it soon at your Kodak dealer's. Own it in 


movies! With hand strap, one cassette, 


time to save your Christmas in colorful y| 


less than $100. Batteries extra. y 


Ocal 
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OUTDOORS ON BATTERY 


RECHARGING THE BATTERY 


Now: A Battery Drill for 110-Volt AC 


Remember our prediction last July of a 
battery-powered drill that could also 
plug into a wall outlet? It’s here. A new 
accessory converter allows you to run Por- 
ter-Cuble’s battery drill house current 
indoors. Outdoors, you switch to a small 
battery pack that clips to your belt 


The idea—a smart one—is that you don’t 
waste your ery when you have access to 
110-volt AC. The converter, priced at about 
$40, also contains a battery charger. The 
drill, available in 4”, %”, and %” sizes, sells 
for about $70. Rockwell Mfg. Co., 400 N. 


Lexington Ave., Pittsburgh. 


Two-way spot-welder solders, too 

This pistol-grip spot-welder quickly turns 
into a soldering iron. Simply slip the elec- 
trode holder out of the gun and use it 
separately with a soldering tip. For weld- 
ing, the gun’s trigger advances or retracts 
the electrode. Both will work on any stand- 
ard AC or DC power supply. Price is 
$47.50. Arcair Co., Lancaster, Ohio. 


158 PorutaR SCIENCE DECEMBER 1962 


“Backwards” saw for better visibility 
Notice anything odd about this portable 
circular saw? Its blade is to the left of the 
motor instead of the usual right. This, say 
the Skil folks, puts the blade nearest you so 
you can see the cut more easily. The heavy- 
duty saw has worm drive and a 
cutting depth, will sell for under $100, 
Skil Corp., 5033 Elston Ave., Chicago. 


REPAIR BOOTS—OR FILL A MITER JOINT 


with a Weldwood Fix 
and Finishes shelf 
in your workshop 


tears and cuts in rubb 
too—with Weldwood 


m. Bring out the rich color and grain 

|d wood with Weldwood Satinlac®. Remove 
old finish completely, sand, apply Satinlac. Dries 
quickly—apply subsequent coats in 4 hours. 


don't despair, Com- 

fe the piece, apply the finish, and then fill the 
crevice with a Weldwood Putty Stik® of the right 
color—25 wood colors available. 


You'll have more fun using your workshop 
when you're prepared, and ready to go when 
jobs come up. Put in a stock of the Weldwood 
products shown on this page. They're basic 
materials for the great majority of gluing, 
repairing, and finishing jobs. Get yourself 
set for this winter’s jobs and projects. Pick 
up the Weldwood products at your local lum- 
ber yard or at your paint or hardware store. 


ADHESIVES 


WELDWOOD’ 


WOOD FINISHES 


Products of United States Plywood, 
55 West 44th Street, New York 36, N.Y. 


Gus Puts 
the Brakes 
ona Fast 


By Martin Bunn 


stood in the door of the offi 
the Model Garage. “Not today. 
id firmly. “Nor tomorrow or any 
other time. 

The sharp-featured salesman facing him 
pushed his hat up a bit and planted a foot 
squarely on the desk chair. 

“Look here, Wilson, you don’t run this 
place for your health. Gotta look out for 
Number One, or who else will? Now here's 
a perfectly good brake fluid for two-fifty a 
gallon, Why pay six?” 

‘Because,” retorted Gus, “I've got to know 
ut I'm getting.” 

“I'm telling you—first-class stuff,” the 
salesman countered. “Can't tell the differ- 
ence from a brand-name variety.” 


wl 
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“I'd better find you other 
transportation.” Gus said. 
“You take out your harp 
while 1 phone.” 


“But my customer might, 
“Them jerks? Most drivers don’t care 
what you pour into their crates, so long’s 
they run. Besides, by the time any trouble 
shows, they figure it’s wear and tear, so you 
get a new job out of it.” 
et lost,” said Gus, turning away, 
The man hitched down his plaid vest. 
“Look, I don’t usually tell Sears about 
Montgomery-Ward, but”—his voice sank to 
a confidential whisper—“know who's been 
buying this stuff from me almost a year? 
Ideal Garage, down in Newton. That's 
good shop, does more business than you—' 
Gus swung around, grabbed the man by 
his coat collar and the seat of his pants, and 
goose-stepped him rapidly out the door. 


“Next tim 
emphasis, “I won't be so gentle. 


Gus promised with grim 
Get!” 


Grinning widely, Gus’s helper rolled out 
from under a car as Gus stalked back in. 

“Good floor show from here, Boss.” 

Gus merely grunted, 

“He's a crumb, sure,” Stan went on. 
“But if Ideal does buy that stuff, it can’t 
be so bad. Lot cheaper, too.” 

“Anything can be sold cheaper by some- 
body,” returned Gus. “First it was war- 
surplus fluid meant for airplane hydraulic 
systems. That played hob in cars. Now 
creeps like this sell home-brewed fluid, card- 
board oil filters, and other just-as-good 
stuff.” 

“A filter that goes to pieces sure could 
clog oil lines.” said Stan. “But we've always 
used a dard brake fluid, so I don’t know 
what could go wrong with other kinds.” 

“Some cheap fluids are just too volatile,” 
explained Gus. “When the brakes get hot— 
say when you're tooling down a mountain 
grade—the stuff boils and forms vapor. That 
could leave you with a sponge instead of a 
brake pedal. I'd hate to lose a customer 
that way. 


“Some of today’s heavy cars develop so 
much brake heat they call for heavy-duty 
fluid, one with a higher boiling point, Use 
ordinary fluid in one of those and you're 
asking for brake trouble. 

‘Bootleg fluids can be tricky in other 
ways, too. I've got a stunt to show you 
what can happen if they have petroleum 
products in “em, but it'll wait till I get back 
from town. Did you take care of Mosshart’s 
car?” 

‘That screwball '51 with only half a front 
seat in it?” asked Stan. “The one we put 
up on blocks last summer? Sure, I let it 
down, checked oil and water, and put in 
the battery we'd kept on charge here, She 
started up fine, first try.” 

“Good work.” Gus went briefly into the 
stock room and toward the back door, 
pausing to drop something into the tank 
of degunking fluid on his way out. 


A laboring, overstrained engine brought 
Stan to the door of the shop some time later. 
He had an uneasy premonition when he 
saw that it was Mosshart’s car, barely 
moving. The two-door sedan crawled up 
the shop driveway and shuddered its way 
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into the garage. Stan hastily directed the 

iver to a vacant spot on the floor. Steam 
poured from the overflow as the driver shut 
off the overheated engine and got out. 

“You-you—” spluttered Mosshart, a tall, 
slender man with amazingly long fingers. 
“I pay you to lay up my car while I am in 
Europe six months. I pay you to come put 
it into condition to drive again today. 
Tonight I'm playing with the City Phil- 
harmonic, so I start for my most important 
rehearsal. What happens? My engine has 
no power, The car crawls. It boils. Even 
my brakes feel wrong. But with such an 
anemic engine who needs brakes?” 

Stan opened the hood and cautiously 
loosened the radiator cap to release pres- 
sure. He found the oil level just what it had 
been in the garage. But when he tried to 
push the car within reach of a water hose, 
it wouldn’t budge. 

The hand brake was off, the shift in 
neut Stan stepped on the brake pedal. 
It was stone-hard, with no free travel at all. 

“Your brakes are locked,” he said. 

“Impossible!” snapped Mosshart. “Before 
T left, I had new linings put in, the drums 
trued, and the wheel cylinders rebuilt. It's 


an old car, but specially arranged to carry 
this.” 

Opening the right-hand door, he revealed 
a huge black instrument case of roughly 
triangular shape. “My harp, a magnificent 


instrument. And it won't fit into any ordi- 
nary car or taxi. You'll have to fix this one 
at once!” 


Stan breathed in deeply and took a 
chance. “Looks like the rubl swelled in 
the master cylinder and they're blocking 
the relief port. The fluid can’t get back 
from the wheel cylinders, so it holds the 
brake shoes out, Happens in old cars some- 
times.” 

Mosshart flexed his fingers nervously. 
“So fix it, And ina hurry!” 

Uneasy because he'd made a snap judg- 
nevertheless phoned for a 

-ylinder to be rushed over. By the 
time it arrived he had the old one off. He 
filled and bled the replacement on the 
bench, hooked it up, and bled the wheel 
cylinders. 
ittle air came out. He filled the radi- 
ator, started the engine, and drove out. 
His uneasiness returned when he felt the 
brake pedal go hard after the first inch, 


Regardless of the weather, you get fast starts with AC Fire-Ring 
Spark Plugs. AC’s potent spark provides the punch to get maxi- 
mum power from every drop of gasoline. What’s more, the searing 
heat at the exclusive AC tapered insulator tip burns away harmful 
carbon deposits before they have a chance to form — the insulator 
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What's this a photo of? ° 


The car was so logy he turned back after 
two blocks. When he had urged it back into 
the shop, the brakes were undoubtedly 
again locked, and Stan was relieved to see 
that Gus was back. 

ntly Mosshart was telling him his 
ing the car limp in 
s turned back to the customer. 

‘Since you've told me how urgent it is 
for you to reach the city, Mr. Mosshart,” 
he said, “I'd better find you other trans- 
portation. Your car needs more work. You 
take out your harp while I make a phone 
call. I don’t own a station wagon, but I 
think I can fix you up.” 


eH 94, SOUL 
[eo199 AyouNAD Jo savoq JO SoAv 


With the deftness of habit Mosshart slid 
out the huge instrument case, Then, glaring Jo Ty SPASEG PPUSNG ON CMATASNY 
at Stan, he lugged it outside as rapidly as 
his bulky burden would permit. Gus follow 
ed, and soon Stan heard two doors slam 
and a car drive off. zled Stan on coming back is 

Stan had jacked up the front end of Stan shook his head. “Should have, 
Mosshart’s car. He bled one wheel. To his but he was in a tearing hu and as I 
surprise, it remained locked. So did the could work on the car where it stood, I 
other. barged ahead. Sure goofed.” 

“Did you bleed them before putting in “If it's what I think,” said Gus, “he 
that master cylinder?” Gus asked the puz- CONTINUED 


0 the shop. 


actually cleans itself. Then there’s AC’s exclusive precision-ground 
knurled center electrode. Its sharp edges give you a crisper, more 
evenly distributed spark for more power and increased economy. 
The next time you install a new set of spark plugs insist on ACs. 
The Hot Tip is just the ticket for fast starts on those cold days. 


163 


needs lots more than a new master cylinder. 
Let’s pull the wheels.” 

It took more than pull. The shoes 
gripped the drums so hard they had to 
be tapped off, Gus removed the shoes and 
the rubber dust covers on one cylinder. 
Both pistons could be seen well out from 
their normal “off” position, He removed 
the wheel cylinder and with a soft mallet 
drove out both pistons. They were blotchy 
with a gray-white deposit. 

“No wonder they jammed,” muttered 
Stan. “But how come they're covered with 
this stuff?” 

“It’s corrosion that builds up on alu- 


step on the gas.” 


minum in contact with salt or acid—which 
might be present in some phony fluids. 
Nowadays pistons are anodized to resi 
corrosion better, but they weren't in” 
and you still take a chance of trouble with 
poor fluid.” 

“This sure proves it. Hey, this morning 
you said you'd show me, but how could 
you have known” 

“That Mosshart’s car would be our guinea 
pig? I didn’t. But go fish out what's in our 
degunking tank.” 

Stan sauntered back a moment later with 
the small round black object Gus had 
dropped in the tank. 

“It's a dust boot with the size marked— 
one inch. But it’s twice that big.” 

“Swelled up in that petroleum-base 
cleaner,” said Gus. “Some cheap fluids have 
petroleum products in them. So there's 
another reason not to use them—or to flush 
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“He's not behind us any more—go ahead and 


out a brake system with kerosene or gasoline. 

“Bet you'll find all the other wheel pistons 
on this car corroded the same way. Stand- 
ing six months, the fluid had plenty of time 
to act. If the car had been used, the 
pistons might not have jammed, but they'd 
be etched and pitted all the same. Better 
order four new wheel-cylinder assemblies.” 

Corrosion had indeed jammed the pis- 
tons in the other three wheel cylinders also. 
Stan removed them, drained out the old 
fluid, and flushed the entire system with 
pure alcohol. Then he installed the new 
cylinders, which came with pistons and dust 
boots in place. Refilling the system with 
good fluid, he bled all four 
wheels. When he took the 
car out for a thorough road 
tes the brakes worked 
perfectly, 


“So it was brakes, not my 
engine?” boomed Mosshart 
when Gus explained the 
trouble next morning. He 
nodded at Stan. “I owe this 
fellow an apology, and that 
other gara ideal—it owes 
me one, eh 

“Ideal!” snapped — Stan, 
“Gus, maybe that salesman 
told the truth for once.” 

“When Ideal gets the 
for what this job cost: 
Gus, “that fellow will be out 
a customer, Sorry I couldn’t 
get 


Mosshart waved his long fingers. “No 
iter. I got to rehearsal. And I played 
wonderfully last night. It brought me luck, 
riding in that car.” He laughed loudly. 

“What did you get to haul that thing in, 
Gus?” asked Stan, 

“Oh, I happened to meet Joe Safford 
uptown yesterday,” replied Gus. “He said 
he was going to the city to bring back a 
special—er—container. So when this emer- 
gency came up I asked him to give Mr. 
Mosshart and his instrument a lift.” 

“Mr. Safford?” burst out Stan, “But 
Mr. Safford is a—” 

“A very obliging man,” finished Mosshart. 
“When he let me out, it impressed the 
Maestro very much. Bet it was the first 
time a harpist ever arrived at Symph 
Hall in a beautiful big, black hearse!” 


Here is the news that makes 


RAMBLER 63 THE NEW SHAPE OF QUALITY! 


ALL NEW! Come sce and drive the most beau- Ambassador V-8. Built a brand-new way, they 


tiful Ramblers ever built—the all-new 1963 look longer but aren't. Nearly 3" lower, yet 
Rambler Classic Six and the 250 HP Rambler easier to enter, Full room for six 6-footers. 


A 


TAA 
ALL NEW! Twin-Stick Floor ALL NEW! Chair-Height ALL NEW! Tri-Poised Power 
ShiftwithInstantOvertakefor Bucket Seats with smart,  —vibration-free ride. Engine 
sports-car action, Available. handy Console. Available. "is seated in deep rubber! 


ALL NEW! Advanced Unit Construction. Major breakthrough ALL NEW! Curved side win- 
in car construction—massive one-piece uniside of galvanized dows as in $6,000 cars. Cut 
steel (white above). Stronger, safer, longer lasting. wind noise, add new beauty. 


AMERICAN MOTORS — Dedicated to Excellence 
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Teaching Machines—Do They or Don't They? 


[Continued from paze 62] 


his own pace, may help in solving this. 

Industrial leaders, too, are looking to 
teaching machines to help solve one of 
their toughest problems: displacement 
of workers by automation. And  pro- 
gramed instruction may turn out to be 
just the ticket. 

In the home, Teaching machines and 
programs for home use are now a 
able, too, Doubleday puts ou! 
of TutorTexts that are ilable at 
book stores. And al companies 
sell teaching machines door-to-door. 

Correspondence schools are on to 
them, too, International Correspondence 
Schools tried them on 500 students, re- 
ports that students didn’t learn faster—but 
did retain what they had learned better. 


ing popularity—of programed instruction, 
there are still a good many unsolved 
problems. Main one: turning out enough 
good programs. Without a top-notch 
program, a machine is just scrap iron. 

Bad programing has probably contrib- 
uted to the few out-and-out failures 
racked up by programed instruction so 
far, One school in Illinois, for example, 
was so unhappy that it called off « trial 
program at midyear. Teachers called it 
untidy, monotonous, too bulky, and hard 
to review. The Spiegel Company of 
Chicago installed a program to train 
salespeople, and eventually dumped it. 

But in spite of a few unhappy experi- 
ences, many programed-instruction users 
report fine results, And it’s a good thing 
they do, For i 
ply be forced into large-scale use of 
teaching machines in coming years. Au- 
thorities estimate that by 1970 we'll have 
50,000,000 children in school, 10,000,000 
students in college. More teachers might 
be needed than we could supply. 

The future. If expansion of the teach- 
ing-machine industry continues at its 
present rate, it will be ready when the 
time comes. Although the first tentative 
programs were launched only a few 
years ago, already pupils in some 4,000- 
6,000 schools are studying everything 
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from arithmetic to zoology by machines 
and programed texts. 

Crowder estimates that by 1965, half 
of all students will be using teaching 
machines, at least for a course or two. 

How do students react? At first, they're 
eager to get their hands on the ma- 
chines. Later, the whole process becomes 
routine. But one youngster’s back- 

ded compliment may show that the 
ional value is far from routine. 
“1 don't like them,” he said. “They make 
me think too hard,” an 


PS teach-yourself chase 


STARTS ON PAGE 60 


Your answer was: M 


‘Yes, we have proven our theorem, 
'm atraid we're not done yet. We have 
proven that if n = 2m + 2, m being any in- 
teger, then n is odd and we are trying to 
prove that n? — 1 is divisible by 8. We have 


7 


that m{m + 1) is divisible by 2 if mis an 
even number. But we still have to consider 
the possibility that m is an odd number, 
don't we? 


Now return to Box U, Page 176, and 


choose another answer. 
Your answer was: N 


'No, our theorem does not say that 
(n® = 1)is divisible by 8 if n= 6. 

You are correct. The theorem says that if n 
is an odd number, then the number (n — 1) 
is divisible by 8. But it says nothing about 
what happens if n is an even number, such 
as 6. 

‘The proof of our theorem depends on n 
being an odd number, 50 first we will try to 
‘express the fact that nis odd. If the number 
im is any integer, even or odd, which ex- 
pression below says that n must be odd? 


BOX PAGE 
a=2m+1 K 73 
n=2m vo 179 
nom+l Z 184 


For giving or getting. 
Quality DESSTON tools 
for Christmas 


Buy now for Christmas and save. Your dealer has all these Disston gift tools at special, 
Christmas money-saving prices. 1. All-Purpose Kitchen Saw . . . $1.80. 2. Countryside Hand- 


saw... $4.30. 3. D-100 Handsaw ... $12.98. 4. Pocket-Handbag 6-foot Steel Rule... $1.19. 
5. DAGGER Sabre Saw with carrying Case and 9 Blades . . . $54.50. 6. DIRK %4-inch Power 
Drill... $26.95. 7. DRAGON Shrub and Hedge Trimmer with 62-foot Cord... $44.50. 8 
DISCUS 64-inch Circular Saw with Carrying Case and Blade. . . $54.50. 


See these DISSTON CHRISTMAS SPECIALS at your local hardware, building supply 
or department store. Disston—Master Toolmaker since 1840. 


Disston Division, H. K. Porter Company, Porter Building, Pittsburgh 19, Pa, 


T DISSTON DIVISION 
H. K. PORTER COMPANY, INC. 
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WANTED 


(most) 
for Christmas 


“Here's just a pair of the best doggone gifts 
ever branded. Better see ‘em all, Pardner!” 


MILLERS FALLS 


SANDER 


12 times faster 


than hand sand- 
ing. Ball bearings. Powerful Millers 
Falls-built motor. Ideal for cal 
netmakers, craftsmen, painters QNLY 
and hobbyists. 4500 non-scratch 

ing orbits per minute. 


age 
—— 


(Reg. $39.5) 
$34.95 


MILLERS FALLS 
SABRE SAW 


Full 1” stroke. Cuts all types of 
intricate patterns in wood and 
metal. Automatically blows saw- 
dust from guide line. Cuts its 
own hole without predrilling. 
Powerful Millers Falls-built motor. 


“Look for this brand.”” 


MILLERS FALLS 
TOOLS 


MILLERS FALLS CO., Greenfield, Mass. 
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(Reg, $29.95) 
ONLY $94.95 


a Date with Venus 


| Keeping 


bowl antennas. One transmits com- 
mands to Mariner. The other receives 
its report 

To give Mariner a command—which 
may be either for execution at once or 
later on signal—JPL sends a roll of pink 
perforated tape to Goldstone. An en- 
gineer there presses a button, and the 
transmitting bowl flashes the message to 
Mariner. Thus the spacecraft was suc- 
cessfully put through the most compli- 
cated maneuver any ever performed— 
rolling and pitching into position, and 
brie firing a tiny rocket carried 
d—in a delicate midcourse correc- 

tion assuring a bull's-eye on Venu 

Mariner itself is talking practically all 
the time. Over and over, it transmits 
20 seconds of data from its instruments, 
then 17 seconds of “engineering” re- 
ports about itself: its temperature inside 
and out, its solar panels’ output of elec- 
tricity, and so on. 

On sighting Venus, Mariner will switch 
off its engineering reports and devote 
every second of the fly-by to transmitting 
observations of the planet—across 36,- 
000,000 miles of space. So planned is the 
timing that Goldstone is the station due 

| to receive them. 

Tom-toms and tape. The voice of 
Mariner, reporting from space, sounds 
like the beat of distant tom-toms, But 
the eager listeners at Goldstone are not 
depending on their ears to transcribe 
and preserve the priceless messages. 

Mariner’s drumlike signals are being 
recorded constantly on magnetic tape— 
five miles of it daily. Most prized of all, 
if hopes are fulfilled, will be 800 precious 
feet of tape, fruit of the 41-minute Venus 
fly-by. 

At Pasadena, machines convert the 
magnetic-tape recordings successively 
| into perforations in paper tape, IBM 
| cards, and, finally, long rows of num- 
bers on paper tape. As soon as scien- 
tists have had time to study and inter- 
| pret these numbers, the readings of the 
spacecraft’s instruments, the world will 
know what Mariner has discovered. Hl 


abou 


Soldering Kit 


Features a professional DUAL - 

HEAT gun. Two trigger positions rng 
let you switch instantly to low 
240-watt or high 

suit the job. By using high 
only when necessary, you prolong 

tip life. Heat and spotlight come 

on instantly when trigger is pulled. 

Included: Soldering tip. y 

ing tip. Cutting tip. Tip s ' ; 
wrench. Solder: Instructions, } @. 727 For quick, easy soldering 
break-proof plastic case which a i 
Len enna ahs nd scores of household repairs 
or tool box. Mode! D-550PK. WELLER ELECTRIC CORP. EASTON, PA. 


‘Town of 150 Population Supports 


Profitable Saw Sharpening Business 


Dick and Jo 


in spare 
time with 
one 


FOLEY SAW F LEER REE BOOK "MONEY MAKING FACTS" shows jst how you 


‘can start at home in spare time and sharpen hand, band and circu- 
The Koester started sharpening saws in spare time with 3 ime pay- 
a Foley Saw Filer, Retoother and Seiten re’s the story desired. Get this booklet—study it! Send coupon today 
in theit own words, 10 months later: ired__Nosalesman will callon you. 

ther Foley Saw Filer and for the petiwo mons We. r= - 


a 
have been in full-time operation, As we live in a small 1 1219.2 Foley slag. 
| FOLEY MEG. CO. hinncopsie Ye, Mion. 
‘Send free book “Money Making Facts” and Time 
Plan 


saws ad: day 8 
good machine 


ete is our best advertising.” 
and Jo Ann Koester, Koester’s Korner 


Those God-Almighty Mallets! 


[Continued from page 69} 


rolled out the zaniest Mallets on any- 
body's rails. For a week in 1914, 50-ton 
hopper cars rumbling into Binghamton, 
N.Y., were shunted onto hold tracks. 
‘Then one morning 250 were coupled up 
and shoved onto the main. In front of 
them squatted an unbelievable 2-8-8-8-2. 
Sixteen driving wheels were yoked under 
her boiler. The other eight supported her 
tender, Whistles screaming, the 430-ton 
Erie Triplex got underway with a push 
from two lesser Mallets 14 miles behind. 

Then for 18 thundering miles the big 
girl was on her own, hauling the longest 
train ever handled by one locomotive. It 
wasn’t her fault that an air hose blew, 
dynamiting the brakes and gutting two 
couplers. The hoppers were dragged on 
to Susquehanna, Pa., in three sections— 
each full tonnage for an ordinary kettle. 

Turning off the gas. Another odd-ball 
design did much better for the Southern 
Pacific. In 1909, it put two 2-8-8-2s to 
work tugging freight up 89 miles of 
twisted track that climbed 6,600 feet to 
the crest of the Sierras. But the full- 
bellied giants gassed out so many crews 
in the snowsheds between Truckee and 
Blue Canyon that the 2-8-8-2s had to be 
transferred out. 

About the same time, the Italian State 
Railways developed a non-Mallet loco- 
e that ran backward through Alpine 
The cab preceded the lethal 
stack exhaust, and fuel was stored in 
hoppers on its sides. No coal-fired Mallet 
could have used this arrangement, but 
Southern Pat burned oil. Because it 
was easy to pipe it the length of an en- 
gine, under pressure, the road drew up 
plans for a cab-in-fronter and ordered a 
batch in 1910. 

No other pike ever used this strange 
type. But the Espee liked them. Eventu- 
ally nearly 300 handled freight and pas- 
senger trains where grades were stiffest. 

In the late "teens and the ’20s, Mallet 
boilers were wonderfully improved. Stok- 
ers became a combination of screw con- 
veyers and steam jet that pulverized up 
to 20 tons of coal an hour, then blasted it 
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into fireboxes big enough to seat 16 diners 
at a banquet table. 

Feedwater heaters were no longer 
clumsy steel-plate reservoirs, but trim 
cylinders placed on a locomotive's fore- 
head. Another radiatorlike device, the 
superheater, took wet steam from the 
closed boiler section and turned it into 
intensely hot “dry” steam that lost little of 
its punch enroute to the cylinders, 

With these barrels, hinged engines no 
longer had to be compounded. Instead, 


all four cylinders were fed high-pressure 
CONTINUED 


PS teach-yourself chase 


___ STARTS ON PAGE 60 


Your answer was. 
11 is not divisible by 4, 


You are correct. 4 “goes into” 11, twice, 
leaving @ remainder of 3. Since there is a 
remainder, we would not say that 11 is di- 
visible by 4. 

{tn our proof we will want to emphasize that 
certain numbers are whole numbers, ie. 
not fractions. The set of whale numbers (in- 
cluding 0 and the negative whole numbers) 
is called the set of integers. 

Which of the following numbers is an ine 
teger? 


BOX PAGE 
3.96 8 10 
1 
3 F 26 
7 o 18 


P 


No, we have not yet proven our 
theorem. 


You are correct. We have shown that the: 
problem of showing that n? — 1 is divisible 
by 8 reduces to showing that m(m + 1) is, 
divisible by 2, where n = 2m + 1. We 
showed that m(m + 1) is divisible by 2 it 
mis even. But we need also to consider the 
case if m is odd. But consider, if m is odd, 
ism + 1 odd or even? 


Your answer was: 


BOX PAGE 
Odd L 73 
Even AA 184 


SAWSMITH 
MB world's most 
versatile 
radial arm shop 


TOOL PROJECTS” == 


SHOPSMITH is the only complete 
multi-purpose home power shop: saw, 
lathe, horizontal drill, vertical drill 
press and sander... ALL IN ONE. 
Fits in a bicycle’s parking spot. 
SAWSMITH is the world’s most versa- 
tile radial arm shop. Performs 14 basic 
woodworking operations with 7-speed 
power selection. Gives built-in pre- 
cision for every job! 


= 


Nh 


SHOPSMITH 
the only complete 
5.in-1 power shop 


Here's your passport to happy, hobby 
evenings: detailed instructions for 
completing useful, attractive items 
in one evening apiece. Pick up your 
free copy at your nearest power tool 
dealer or Montgomery Ward store. 
Ask about Free Dream Shop contest. 
See SHOPSMITH and SAWSMITH in 
action while you're there. 


“Practical POWER Fre « y. 


SHOPSMITH ond SAWSMITH 
ime offer) 


DISCOUNTS to 


40% wv man 


NEW CATALOG READY! 


GATES GENERAL corporation 
P.0. BOX 355 PS, FARMINGTON, CONNECTICUT 


Men who know 
GLAZIERS’ TOOLS 
say the BEST are 


Red Devil Tools. 


Great to Give...Get! 

vet_made to order for 

4 ‘STANLEY 

Spray Chemical Tools tor doing 
‘of jobs arour 


s paint-siiffened brushes, 
Hlers. Plastic Lacgue 

and. preserve 

Baper product 

aged gift set 

most aerosol 

EAGLE SQUARE MFG 


PORTABLE WELDER qo 
High Capacity... Low Price @) ese 
Ideal for farm, home workshop. Cuts, 

se 
Ee ee 


brazes, solders, welds. One mon can 
corry...only 68 Ibs.9 welding 

EMERSON ELECTRIC of St. Louis 
8100 Florissant + St.Louis 36.Mo 


heats up to 180 amps... Ya" to H4"” 
rod sizes. Write today for prices and 
receive FREE WELDING SELECTOR 


GET RID 
OF SNOW 


SEE A 


Springfield | 


SNOW 
THROWER, 


Heavy-Snow Tested. More exclusive features than 
any other snow thrower. Takes 20” bite of snow 
to clear standard walks in two passes. Self-pro- 
pelled. Positive-action reverse for easier handling 
and maneuverability. Adjustable handles. Stone 
deflector for added safety while cleaning grav- 
elled areas. Save your heart, save your temper, 
save your money. Buy Springfield. Made right, 
works right, priced right. 


‘Void in states where prohibited by law 


Visit your Springfield Dealer. Ask him about Springfield 
Snow Throwers. He'll show you how to win a Nassau 
Vacation. Nothing to buy! 


Springfiel 
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Those God-Almighty Mallets! 
steam. Technically, such locomotives 
were no longer Mallets. They were “sim- 
ple articulateds.” But try to get a railroad 
man to use that handle! To the very end 
they remained “mallays.” 

Higher wheels for faster miles. One 
job remained—to adapt the monsters’ run- 
ning gear to constantly stepped-up sched- 

s. As early as ’28, the Northern Pacific 
ved a batch of moderately brisk 
-4s, or Yellowstone-type locomo- 
tives, that remained the world’s biggest 
and most powerful for 14 years. Their 
four-wheeled trailer trucks were a sorely 
needed innovation for a boiler that con- 
tained two miles of fire flues and evapo- 
rated a ton of water a minute. 

The next move was to up the size of 
driving wheels and apply enormous roller 
bearings to all axles. New 2-6-6-2s, 
2-6-6-4s, and 4-6-6-4s allowed tire diame- 
ters of up to 70 inches. Very little was lost 
in pulling power, and better terminal-to- 
terminal time balanced the books. 

The fruit of this trend—a 2-6-6-6 Alle- 
gheny type, was unveiled by the Lima 
Locomotive Works two days after Pearl 
Harbor. She and a fleet of sister engines 
walked away with the heaviest coal trains 
the Chesapeake & Ohio had a mind to tie 
to their tails, There are some who say 
they were a match for the then two- 
months-old Union Pacific Big Boys. But 
that was never proved, 

Almost as abruptly as they had entered 
the American railroad scene, the mighty 
Mallets disappeared. In 1941 there were 
more than 6,000, with a collective war- 
service record of nearly a billion miles. 
But aggressive little diesel units, travel- 
ing in packs, were closing in for the kill. 

Mallets like the UP’s Big Boys were a 
match for any three of the upstarts. They 
cost half as much to build ($318,000 
apiece) and offered no threat to our oil 
reserves. On the other hand, they were 
hard on the rails, needed elaborate termi- 
nal facilities, and were available for serv- 
ice only one hour out of three, as against 
two hours for the diesels. Ironically, too, 
they were outclassed at their own best 
game-letting one crew do the work of 


Those God-Almighty Mallets! 
two. For with multiple-unit control, a 
single engineer could hold the reins on 
any number of diesel horses. 

Add a no-holds-barred sales campaign, 
pushed by the largest manufacturer of 
land vehicles in the world, and the grand 
old free-steamers didn’t have a chance. 
Only a few escaped the cutting torch. 
With empty tenders and naked grates, 
they stand in public parks and railroad 
museums. They're no longer awesome— 
only mute mementos of a day when a 
younger country worshiped bigness and 
said to heck with miniaturization. HM 


PS teach-yourself chase 


STARTS ON PAGE 60 _ 


Your answer was: Q 


Our theorem says (n? — 1) is divis- 
ible by 8, ifn = 6 


‘You missed something. Our theorem is con- 
cerned only with the odd integers (1, 3, 5, 

). The even integers (2, 4, 6, 8, 
‘covered by the theorem 


Now return to Box D, Page 18, and 
choose the right answer. 


(3x4 28 = 98 + 12x + 4, 

You are correct. Very good. | 

(3x + 2) = (3x)? + (232) + (2? 
=O 4 144 

Very well, you should have no trouble 

now squaring (2m + 1). Return to Box 

K, Page 73, and go on from there. 


Your answer was: S 


If misan even integer, the quantity 
m(m + 1) is not necessarily even. 


Yes it is. You must have been thrown off by 
the fact that if m is even, m + 1 must be 
‘odd. But the product of an even number 
‘and an odd number is even isn’t it? 


Now return to Box A, Page 10, and 
try again. 
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What’s so great about Delta’s 
new 15" drill press 
besides the price—"1242"? 


Just this. Delta quality features and standard 
Delta industrial construction. For you, it adds 
up to accuracy and versatility you can’t match 
at this low price. Check these advantages: 
Husky 2" quill with 47/16" stroke 
Lubri -for-life ball bearings 
Dynamically balanced spindle pulley 


Machine converts in seconds with any of 
six interchangeable spindle adapters to do 
dozens of jobs in wood, metal or plastic. 

Sce this big value soon. Your Delta déaler 
is listed under MACHINERY in the Yellow 
Pages. For FREE BROCHURE with full de- 
tails, write: Rockwell Manufacturing Com- 
pany, Delta Power Tool Division, 504M N. 
Lexington Ave., Pittsburgh 8, Pennsylvania. 
‘Bench model es elects 


Rockwell 


MANUFACTURING COMPANY 


Inside Our First Space Station 
[Continued from page 99) 

space vehicles—the view of stars whirl- 
ing past a window of the spinning cabin 
might be more dizzying than helpful. 
Possibly, though, an observation window 
may later be installed in the end of the 
hub opposite the entrance. 

Inevitably, as crewmen walk about 
within the station, their shifting weight 
will make it roll like a ship. But this 
“wobbling” could be kept gentle and 
brief by its attitude-control jets. 

To control the temperature inside, the 
doughnut's exterior will probably be 
given a checkered pattern of heat-1 
sorbing black patches, alternating with 
others of “daylight orange”—for high 
visibility—or white. It will also glint 
with panels of solar cells, seen as the 
source of electric power for the first 
space stations’ lighting and appliances. 
Later stations’ bigger power plants may 
collect the sun’s rays with inflatable mir- 
rors; Goodyear is building a huge 45-foot 
version for trial. 

Like its 30-foot space station, Good- 
year's proposed 150-footer could be put 
up at a single launching. A Saturn rock- 
et would do it nicely. Weighing 15,000 
to 16,000 pounds, this three-spoke de- 
sign would accomodate a crew of 20 
to 25. Rotating at the same four r.p.m. 
rate as the smaller one, it would provide 
a full “one G” of gravity, the same as on 
earth, In the 30-footer, the value would 
be about the same fraction of a “G” as 
on the moon; while this should be enough, 


the designers think a whole “G" would | 


be still better. 

Still awaiting complete solution, Good- 
year concedes, are the space-station prob- 
Jems of bombardment by high-speed 
meteoric particles, and by the perilous 
radiation of occasional solar flares. 

Fortunately, though, most meteoric 
fragments are small enough to be stopped 
by a suitable “bumper”—and Goodyear 
finds a promising kind in a two-inch 
thickness of foam rubber, to be sand- 
wiched between inner and outer 
of the doughnut’s fabric. In case a 
ger particle should pencture the station, 
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1963 SAAB... built so well 


SAAB STANDARD EXTRAS place complete comfort 
and convenience within easy reach of its driver. At no 
extra cost, SAAB provides: electric clock, temperature 
and fuel gauges, ammeter, on easy-to-read instrument 
panel; heater and defroster to warm or cool car in- 
terior as required and keep all windows fog-free; dual 
padded sun visors; cold start control, ventilator shades, 
and carburetor preheater for instant starts in any 
weather; windshield washers, lockable glove compart~ 
ment; safety belt fittings; factory undercoating—all 
standard equipment! 


SAAB RIDING COMFORT is based on front wheel drive, 
which eliminates driveshaft, makes all floor space flat 
and usable, permits quick conversion of SAAB in- 
terior to a bedroom big enough for two. Front wheel 
drive, combined with carefully calculated understeer- 
ing, low center of gravity, and advanced suspension 
design, provides swayless directional stability for re- 
laxed driving. Sure-footed front wheel traction pulls 
the rest of the car firmly and easily around sharp 
curves and corners, through mud, ice, and snow. 


SAAB HEATING AND VENTILATION provides draft- 
free, year-round comfort. Fresh air is circulated and 
discharged through ducts below the rear window and 
vents behind the side windows. Removable ventilation 
lids help keep engine compartment and car interior 
cool in summer, warm in winter. New ultra-efficient 
hot water heating system eliminates hot spots and 
danger of exhaust fumes... provides even heat to 
front and back seats. Strategically-positioned air jet 
holes keep front and side windows clear and defrosted 
for fog-free vision—always. 


that it has a 24,000-mile/24-month written warranty* 
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Take a critical look at SAAB 
comfort and convenience 


Aircraft reliability and performance 
standards are blended with an entirely 
new approach to over-all automotive 
design in the Swedish SAAB 96. This 
car was built to be better and more 
comfortable, not different . . . by one of 
Europe's leading aircraft manufacturers 


.- for those who enjoy mechanical 
excellence, technical uniqueness, and 
extraordinary craftsmanship. 

A critical look at all the facts and 
specifications will prove that SAAB is 
unquestionably one of the world’s best 
engineered cars. 


*Enwine, transmission (3- or 4-speed gear box available), and citferential have a written warranty for 2 years or 24,000 mies. 


SAAB North American Road At. 
a 64. 


at your 
Or write 
and the 


handling. SAAB React 
Motors, Inc., Dept.612, 405 Park J 
Avenue, New York, New York. or-smsa 908 
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Inside Our First Space Station 


airtight partitions will enable a leaking 
section to be sealed off from the rest 
until a space-suited crewman can mend 
the hole with a quick-repair kit. 

A shielded “storm cellar” to which a 
space-station crew could withdraw for 
protection, when a solar flare was pre- 
dicted. has been considered by Good- 
year, But the weight of the required 
shielding makes its feasibility look doubt- 
ful to Paul Swanson, Goodyear's space- 
station project engineer. Probably, he 
thinks, the forewarned crew will simply 
have to evacuate the station and descend 
to carth, returning when the danger is 
past. Laboratory animals left aboard the 
station will enable them to study the 
radiation’s biological effects. 
jal U. S, space plans, space sta- 
ng a comeback, after an 
eclipse of several 

Back in pre-Sputnik days it was taken 
for granted t a trip to the moon or 
beyond would start from a space station, 
to avoid the fuel-draining climb through 
the earth’s atmosphere. But putting one 
up, as then envisioned—piece by piece, 
from the payloads of dozens or scores of 
rockets—was so far beyond existing tech- 
nology that the idea was sidetracked. 
National Aeronautics and Space Admin- 
istration experts figured we could get to 
the moon sooner by the direct-from-earth 
Apollo program now under wa 

Inflatable — desi; for “one-shot” 
launchings have put space stations back 
in the running. At its Langley Research 
Center in Virgin: ASA has been test- 
ing a 24-foot hubless version of Good- 
year’s doughnut—and studying, with 
toy-size models. an alternative inflatable 
design, of tubular metal sections. The 
Air Force is reported interested, too. 
While neither agency yet has funds to 
build a space station, it’s possible that 
NASA may seek them next year. Mean- 
while, trying its hand at its own expense, 
Goodyear has gone ahead to construct 
the first space-station-in-being. 

Modernized-style homes in space may 
find uses in post-Apollo space travel, or 
sooner. Probably the first will serve pri- 
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marily as laboratories to study weight- 
lessness, communications, _ life-support 
systems—and perhaps to test space weap- 
ons and nuclear rockets above the at- 
mosphere. Later, space stations will be 
transfer points for passengers of space- 
craft “shuttling” between earth orbit and 
the moon; as well as supply and repair 
depots for both manned and unmanned 
vehicles beyond the earth. And ultimate- 
ly, they are expected to become the orbi 
tal launching pads for the huge. spac 
assembled rockets that will carry manned 
expeditions to distant planets. an 


PS teach-yourself chase 


_STARTS ON PAGE 60 
oor rier vi 


(2m + 1¥-1 = 4m? + am + 1. 


You squared (2m + 1) very nicely, but you 
forgot to subtract the 1, 
(m= 11 = (4m? + 4m + 1)=1 

= 4m? + 4m+-1 
Now tidy up the expression above and 
then go back and choose the right an- 
swer in Box K, Page 73. 


Ht mis an even integer, m(m + 1) 
is le by 2. 
correct. If m is even, it can be writ- 
ten in the form m = 2p, where p is any in- 
teger, either even or odd, and therefore 
mim + 1) = 2p(2p + 1) 
which is clearly divisible by 2. 
We have seen that if n is an odd integer, 
nt — 1 = 4m? + 4m, where mis either even 
or odd. We say that if we could show that 
4m? + 4m was divisible by 8, we would 
have proven that n? — 1 is divisible by 8. 
Since 4m? + 4m is divisible by 4, itis suffi- 
Cent to show m? + m is divisible by 2. We 
considered the case where m was even, and 
showed that if m is even, m(m + 1) is divis- 
ible by 2; thus 4m(m + 1) = 4m? + 4m is 
ivisible by 8, and therefore n2 — 1 is divis- 
ible by 8. Does this prove our original asser- 
tion that n? — 1 is divisible by 8? 


Your answer wa 


BOX PAGE 
Yes M 166 
No P 


170 ) 


\ SURPLUS § LE E 


MILITARY SUPER-LOUD SPEAKER 
« HEALTH CHAIR MASSAGE MOTOR 52, Wonde 


otal 
SURPLUS CENTER 


“WORLD'S MOST 
EXCITING LOWEST 
PRICED CAR” 


it's a handsome 
showpiece 
and it really works 


ZING, 
sete steel ig 


Tarek ft 


The Ship That’s Built to Sink 
[Continued from pase 105) 


Then I saw her whole ugly hull as 1 
drew near. It was splashed with red lead 
in what seemed hit-or-miss fashion, as if 
a small boy had cut loose with a paint 
brush. Flip looked for all the world like 
two welded sections of cross-country 
pipeline, the rear portion fatter than the 
front one. Actually, the sternmost 150 
feet of hull is 20 feet in diameter, the for- 
ward section 124 feet in diameter. They 
are linked by a 90-foot flaring collar a 
high-strength steel. 

1 went aboard with Dr, Fred Fisher 
one of three Marine Physical Lab ph 
cists who helped design Flip. He's a 
rugged young ex-tennis player, a lot more 
agile on ship's ladders than Tam. Flip's 
ladders would confuse anybody, though. 
Some are vertical, some horizontal, so as 
to be useful whatever the craft's attitude. 

Looking inside the prow, whose four 
compartments are decks when Flip has 
flipped, made me feel as if I were visiting 
a fun house. We had to climb in and out 
of the decks, rather than walk on them, 
and step over “fences” that would be 
platforms when Flip’s on end. A wash- 
stand sticking out of a bulkhead up near 
the ceiling set me to wondering. 

“What'll you do about a head on this 
topsy-turvy craft?” | asked. 

Dr. er grinned. 

“We'll bring a chemical one 
with us when the vessel is on s 
know, nobody’ll be riding on Flip when 
she’s being towed. We'll be aboard an 
ocean-going tug. The tug will lug us 
where we want to go, and then work with 
us. It will take part in the sound studies, 
sometimes close by, and sometimes as 
much as 100 miles av On station, we’ a 
live on Flip a week or two at a time.” 

“Suppose the thing started to sink?” 

In silent reply, Dr. Fisher pointed to 
an inflatable life raft, lashed nearby. 

The engine room was next on my tour. 
We peered down upon two silver-colored 
60-kw. diesel generators. They supply the 
electricity for Flip’s electronic equipment, 
lights, air compressor, and foghorn, Soon, 
they'll run air conditioners, too. 


178 rorutar science DECEMBER 1962 


“Why, they're horizontal!” I exclaimed. 
“Oh, sure.” said Dr, Fisher. “They're on 
trunnions. They pivot, so they remain in 
the same position whether Flip’s on its 
keel or on its tail. See, they've got flexi- 
ble exhaust tubes. 
“What about the stuff that’s not on 
i I asked. 
erything movable is 
ed before a dive.” 
“How about the electronic gear?” 
Dr. Fisher showed me some of that 
next. The knobs and dials were all ar- 
rayed at a 90-degree angle to the floor— 
which, of course, was really the wall. 
“It doesn’t hurt ‘em to ride that way 
till we get ready to dive. Afterward, 
naturally, they're in the right position.” 
[ asked about a column that threaded 
all four compartments of the prow, It 
looked like a fire pole on its side. 
“That's the optical tube. We can look 
all the way down to the bottom of this 
beast when we're vertical. There's a 
source of polarized light down there. 
We want to keep an eye on that beam of 
light to see how much we're twisting.” 
can you climb down inside the hull?” 
“Only 150 feet,” Dr. Fisher replied. 
“Down past the big air bottles—we carry 
4,000 cubic feet of 250-pound air in 10 
containers. That's to blow water out of 
the ballast ks when we want to go 
horizontal for towing to a new site.” 
“Will you be doing any scientific ex- 
periments ut the bottom of the tube?” 
‘ 1 Dr. Fisher. “The original 
plan was to locate orientation motors 
down there, so we could turn to face 
waves or sounds. But at first we'll use 
the access tube just to go down and 
take the lid off the lower half of the op- 
tical tube, or put it on. Maybe some 
day we'll have a remote control for that, 
but just now we can’t afford it. We had 
to use 112 more tons of steel than we 
expected. Much of this craft’s skin is 
steel plate, one-half to three-quarters of 
an inch thicl 
“What's it like to submerge? Pretty 
scary?” 1 asked. 


lashed or 


The Ship That's Built to Sink 


“No sweat,” said Dr. Fisher. “First we 
flood the stern tanks with around 500 
tons of sea water. That takes about half 
an hour. In the process we drop at the 
stern only about 10 degrees. Then, in 
the next 100 seconds, the bow rises from 
10 degrees to 90. There's no plunging 
or heaving, though. It’s like a nice, short 
ride in a slow, smooth elevator.” 

“Don't you feel you might be going 
straight to the bottom?” I asked. 

“Well,” said Dr, Fisher with a grin, 
“the first time, of course, we weren't 
absolutely sure.” a5 


PS teach-yourself chase 


Your answer was: 


STARTS ON PAGE 60 
Ht m is any integer, 2m is an 
odd integer. 


No matter what number m is, the number 
‘2m must be even, since it contains the fac- 
tor 2, So the number 2m is always an even 
number, not an odd number. 

But you now have some purchase on the 
right answer. You know now how to write a 
‘number that is always even. What can you 
do to an even number to get an odd num- 
ber? 


Return to Box N, Page 166, and 


choose the right answer. 


How do you multiply 3x by itself? 
In general, if you have a term which is itself 
a product, such as ab, then the square of 
that term is the product of the squares of 
its factors, ie, 


(ab)? = a*b? 
If one of the factors is expressed as 2 nu- 
meral and the other is a literal number, as 
in the case of the term 4z, for example, you 
‘square the numerical factor and multiply 
the result by the square ofthe literal factor. 
For example, 

(42? = (4P@" = 162" 
Now you should have no trouble squaring 
the term 3x. 
Return to Box E, Page 26, and try 
again. 


‘Your answer was: 
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Hot Rod on Skis 


[Continued fro 


of it. A snowdrift catches your fancy, and 
you tear into it-maybe through it—and, 
with snow down your neck, emerge grin- 
ning like a halfwit. You spy a knoll, and 
at 25 mp.h. churn over it, jumping, and 
landing with a bounce. 

After meeting four other Ski-Doo 
lodge members, we followed-the-leader 
through the woods. Like a pack of bob- 
sleds, we skittered and slid through tight 
turns, over brambles and saplings, un- 
der low-hanging branches, automs 
ducking behind the windshields. The last 
man had a hard-packed trail to follow, 
and his machine practically steered itself 
as it followed the others. 


m page TS] 


finds that with a Ski-Doo he can spot five 
times more trees for cutting than he 
can in summer months. 

@ One man’s winter job: shoveling 
heavy snow from summer-cabin roofs. He 
gets around via Ski-Doo. (His business 
is evaporating, however; some summer- 
house owners now have their own S! 
Doos, use their cabins year-round. ) 

®@ And one Comecticut commuter now 
looks forward to heavy snow; it gives him 
an excuse to Ski-Doo to the morning 


train. an 


PS teach-yourself chase 


Only once did I get stuck. 1 tried to 
take a hill too slowly. Without momen- 
tum, the track clawed for a footing, but 
the scooter wouldn't move. I felt myself 
sinking lower and lower in the snow. 
With advice from Duke, I got off—sinking 
to my waist again—jerked the machine's 
rear out of the hole it had dug, then gave 
the throttle a squeeze. The buggy jounced 
up the snowdrift, coming to a put-put 
halt on the crest. 

Later, resting at the hunting lodge, I 
questioned Duke about upkeep. He's 
been selling the machines for three years 
now, and claims that aside from two 
broken drive belts and one worn-out 
track, the only replacement item has been 
plastic windshields—broken by low-hang- 
ing limbs. 

We talked about jobs for the motorized 
toboggans. Most are used exclusively for 
sport, but they’re also being put to work 
in a variety of v 

@ In northern Michigan, a mailman 
makes deliveries via Ski-Doo. 

@ A trapper near Saganaga Lake, 
Minn., easily covers his 250 square miles 
of trap line. 

@ A Nebraska farmer uses one to 
check his wintering stock. 

© Ice fishermen in Wisconsin are get- 
ting to remote lakes, and a gas stati 
Grand Mar: i '-Doos to 
winter hunters. 

@ A New York State timber cruiser 
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_STARTS ON PAGE ss 


Your answer was: 

(2m +P = 
You are correct. Well, we have made some 
progress. We wanted to show that if n is an 
‘odd integer, the quantity n? ~ 1 is divisible 
by 8. We expressed the fact that n was odd 
by writing it in the form n = 2m + 1. We 
now find that, with substitution, the prob- 
lem of showing that n? ~ 1 is divisible by 8, 
fn being odd, is the same as showing that 
4m? + 4m is divisible by 8, where m may 
be either odd or even. 
The number 4m? + 4m cannot be directly 
shown to be divisible by 8, but it is clearly 
divisible by 4: 

srt 


X 


1 =4m + 4m, 


4” mt em 


4 


Ifwe can now show that m? + mis divisible 
by 2, we will have shown that 4m? + 4m is 


ible by 8, and therefore that n? ~ 1 is 
le by 8. The expression m? + m may 
be easier to work with if we factor it. Which 
equation below is correct? 


BOX PAGE 
m? +m = mim + 1) A 10 
msm=mim+o  C 18 


‘Your answer was: 


(x +2)? = 9 + 6x44. 


‘Tut. You forgot to multiply the second term 
(the 2)by twice the first term (the 3x). 


Now return to Box E, Page 26, and 
try again. 
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You Name It: This Boat’s Got It! 
wed from page 114 
a lumpy roll in the driver's normal line of 
vision. On the Scott, the top folds back and 
disappears behind a tilting panel. And, as if 
this weren't cnough of a trick to justify the 
panel's existence, the panel itself becomes 
a picnic table when folded forward. 
This matched and factory 
craft is ready to go when you get it. You're 
not deep into the summer, still installing 
the instruments you want aboard. They're 
all here at the start. 
The dash is home to a satisfying array 


| of needles, dials, buttons, and levers. 
There's a speedometer, tachometer, fuel 
gauge, temperature gauge, key-turn’ start- 


ing. shallow-water drive control, built-in 
shift and throttle controls, and controls for 
the ruming lights, spotlight, and hor 

The easy life. The foam seats are a 

able, You can sit up and take in the 
scenery, lie flat for sunning or a nap. 
Gas tanks? You won't be lugging them in 
nd out of this boat, for the tank is built 
. and grounded. It fills through a rear- 
deck fill cap, and it holds 24 gallons. The 
boat even has a “sump pump”—with a 
sump in the lowest part of the hull, drained 
continuously with Scott's motor-attached 
Buil-a-Matic system. 
For safety, a fire extinguisher is handily 
stowed near the driver's hand. And built-in 
foam flotation is installed under the for- 
ward deck and under the gunwales. 

The hull is well worth looking at, too. 
Built of fiber-glass (five layers below the 
chine, four above) it’s a softened V-bottom 
1 with a sharply raked bow and a 
wide forward flare. 

The power plant. The motor is semi- 
concealed under a sound-absorbing hous- 
ing. But it’s worth the effort to pull that 
housing forward and take a look at the 
75-horse machine that pushes this 17.D.75 
through the water at speeds over 30 knots. 

One of the exciting things to stud 
the Scott surface-gap spark plug. This is 
designed to cut power loss and reduce pis- 
ton damage from pre-ignition. Besides that, 
it lengthens spark-plug life. 

Another basic difference inside the Scott 
engine is the oil-to-gas ratio. Instead of the 
usual quart of oil to five or six gallons of 
gas—for a 20:1 ratio—you add only a fifth 
as much oil, to make a 100:1 oil-g 
if you use Scott’s special oi 
regular outboard oil, you use half as much 


Pee 
© wo! B,J. Resnal 


The flavor most favored in the U.S.A. 


You Name It: This Boat’s Got It! 


as normally—a quart of oil for every 10 
gallons of gas—for a 40:1 ratio. 

This motor plays other tricks, too. Its 
tilt-up is one. For operation in shallow 
water, you pull the shallow-water drive-re- 
lease handle, then simply shift the engine 
into reverse so it will tilt up and lock into 
a higher position. Then you can shift back 
into forward and keep going—in water as 
shallow as six inches. To restore the motor 
to normal operating depth, just pull the 
release handle by the driver's seat. There's 
no special hydraulic system, no electric 


motor, no extra installation. The motor does 
all the work. 

We went reluctantly back ashore only 
because we still had to check the ease with 
which the boat could be recovered onto the 
trailer. It turned out to be almost as simple 
as launching, with the geared-down winch 
enabling us to haul the relatively heavy 
boat aboard the trailer with little effort. 

This easy job, combined with the ease of 
launching and ‘the lively performance on 
the water, makes the Flying Scott 17. 5 
a boat that invites every-weekend use. 


a 


ans 


‘Tobacco Company, Winston-Salem, N. C. 


He 


@ TASTES FRESH 
SMOKES COOL 
© BURNS STEADY 


What You Should Know About PCV 
(Continued from poze 85) 


variation of the Ford system on Stude- 
baker's sporty Avanti. 

AC does not necessarily manufacture 
for the entire industry. System design 
is traded freely among the auto makers. 
Among other fabricators of PCV devices 
are Carter Carburetor, GM’s Rochester 
Products Division, and the Walker Man- 
ufacturing Co. 

The why of PCV. The immediate rea- 
son for PCV is not to make your automo- 
bile engine cleaner or Iast ionger but to 
cut down on smog. Smog consists mostly 
of various compounds of hydrocarbons 
(that is, of gasoline and lubricating oil), 
and of some nitrous oxide, Smog irritates 
the eyes und lungs, and can even kill 
crops, as indeed it does in southern 
California, It’s a problem in all large 
cities, 

One of smog’s biggest villains 
automobile, spewing unburned hy 
bons into the air from the e: 
and crankcase. Though great 


Smog caused by 
something else again, and that is what 
brought us PCV for 1963, PCV elimi- 
nates about a third of automobile-caused 
smog. 

It is practically 100 percent effective in 
buming up blowby. That has profitable 
by-products for the motorist. It cuts down 
on engine corrosion, oil ution, and 
crankcase sludge, all of which occur 
when cars are idling or run at low road 
speeds. (Under 20 miles an hour, a road 
draft tube is ineffective in drawing fumes 
from the crankcase.) Gas mileage is 
boosted up to 4 percent in some cases or, 
for a car getting 15 m.p.g., 6 extra miles 
from each 10 gallons of fuel, But don’t 
count on it. Most engines show no gas- 
mileage improvement at all. 

Detroit frankly anticipates a lot of 
initial trouble by owners with PCV. Last 
spring a California survey disclosed that 
while 98 percent of all new-car dealers 
were equipped to service the systems, 
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only 18 percent of service stations and 7 
percent of the independent garages were 
actually doing such work. California 
has already had two years of experience 
with PCV. Nationally, the figures are 
undoubtedly even lower. 

Furthermore, Detroit sadly concedes 
that several hundred thousand car own- 
ers—at least—will blithely ignore servic- 
ing recommendations and complain bit- 
terly to their dealers that their cars are 
faulty—when all they have is blowby 
colic. an 


PS teach-yourself chase 


STARTS ON PAGE 60_ 


Your answer was: 


it mis any integer, m + 1 is an odd 
integer. 
'm afraid not. if m is even, say m = 4, then 
m+1=4 +1 = 5, which is odd, But if m 
itself is odd, say m = 7, then m +1= 741 
= 8, which is even. 


Now return to Box N, Page 166, and 
try again, 


Your answer.was: 


if mis odd,m + 1 is even, 


You are correct. Therefore, the quantity 
‘m(m + 1) is even whether m is even or odd. 
This completes our proof. We wanted to 
show that if n is an odd integer, n? — 1 is 
divisible by 8. To prove this, we observed 
that if n is odd, we can write it in the form 
n= 2m + 1, where m is any integer, even 
for odd. We can then say that 


m1 =(2m4 1-1 

4m? + Am = 4(m? + m) 
m1 = 4mim+1) 

‘The expression on the right is clearly divis- 

ible by 4. But m(m + 2) is also divisible by 

2, since either m or (m + 1) is even, and 

thus 4mim + 1) is divisible by 8, as we 

‘were required to show. 
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The First Space-Age Saber Saw 
(eintinea omeease TS) 


trick of slowing a motor by simply reducing 
its voltage didn’t solve the problem of 
maintaining power. Under load, the volt- 
age-starved motor just slowed down further, 
losing its ability to work. 

The silicon-controlled rectifier, one of 
today’s valuable family of semiconductors, 
varies voltage to the motor by acting like 
an adjustable gate. You can set it to run 
the motor at any desired speed. What 
makes the difference, however, is that the 
gate is regulated by feedback voltage from 
the motor. This voltage, induced by the 
spinning armature, remains constant only 
so long as the armature turns at the same 
speed. As soon as the motor starts to slow 
down under a load, the feedback voltage 
drops, and the rectifier gate opens wider to 
feed more voltage to the motor. 

The increased voltage keeps the motor 
operating at the same speed so there’s no 
loss of power. This is why you can throttle 
down to 1,000 cutting strokes and chew 
through cast iron with the same power with 
which you rip through pine at high speed. 

Which speed for what? We decided to 
give the saw a try ourselves, and came up 
with some interesting results. The accom- 
panying chart, based on actual tests, git 
you an idea of the many materials that can 
be cut and the time it takes for each, 

In some cases, you'll find the cutting 
ompared for different speed settings. 
where you can really see the im- 
able speed. Take steel rod, 
ple. Note that while you can cut it 
th speed, you can actually cut it faster 
at medium speed. Reason: The blade teeth 
get a better bite at the lower speed and 
scoop out bigger gobs of metal. 

Note also that there is often very little 
difference in cutting time between high and 
medium speeds or between medium and 
low speeds. This is an important tipoff to 
cutting quality. Where there’s only a few 
seconds’ difference, you're generally better 
off to choose the lower of two speeds. 
Your control is better, blades are subjected 
to less heat and last longer, and you usual- 
ly get a smoother, cleaner cut. 

What does not ‘show up in the chart is 
the sheer ease of cutting you get by com- 
bining different speeds with various types 
of blades. With a fine-tooth blade at me- 
dium speed, you can hold a tin can in 
your hand and slice it like a salami. 


The First Space-Age Saber Saw 

‘At low speed, the blade walks right 
through stainless-steel counter trim, always 
a tough customer. With a special toothless 
knife blade, you can cut soft materials like 
rubber and leather as if you were using a 
pair of scissors. 

For delicate veneers and plastic lami- 
nates, there’s a 10-tooth tapered blade with 
no set to its teeth. This gives you, in effect, 
a hollow-ground blade for fine cutting with- 
out chipping and splintering. For thick 
stock, there’s also a 6” coarse-tooth blade. 
It can handle 4” timbers and fireplace logs 
up to 5%” thick, 

The nice touches. Besides the multispeed 
drive, a good bit of thoughtful engineering 
has gone into the new Sears saw. There's 
a removable clear-plastic guard surround- 
ing the blade that stops chips from spitting 
into your eyes without blocking your view 
of the cut. 

A holder for spare blades, the first we've 
seen, clips right to the power cord where 
it can’t be lost, Another holder keeps the 
blade-changing wrench handy. If you break 


a blade, a convenient recess in the chuck 
let 


‘ou reach in and flick out the stub. 
saw’s baseplate is pivoted and can 

to any angle up to 45 degrees for 
aking miter cuts. Maximum cutting depth 
with standard 3%” blades is 2%” at 90 de- 
grees and 1” at 45. The 4.1-amp motor is 


geared down 7.4:1 at the blade and is said 
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‘The First Space-Age Saber Saw 
to develop % hp at any speed setting you use. 

It's refreshing to find a manufacturer 
who does not tell you glibly that a tool has 
been lubricated for life at the factory and 
needs no further attention. In most 
this is wishful thinking. Instead, the Sea ars 
people frankly advise occasional lubrication 
for best operation and longer life. What's 
more, they've made it easy to do. You just 
unscrew the knob on top, squirt in a bit of 
gear-case grease, and that’s that. 

Two accessories to become available soon 
will enable you to mount the blade out in 
front of the baseplate or to either side of 
it. With these, you'll be able to make flush 
cuts right up to walls and other obstruc- 
tions without the baseplate getting in the 
w 


Any weak points? Not many. We person- 
ally would have preferred a continuously 
variable speed selector to the three-step 
switch provided. This would give you even 
greater flexibility in suiting blade ‘speed to 
|. Sears’ argument against it 
that there would be more chance of acé 
dentally operating at an incorrect speed. 
With the step switch, you always know 
you're on one of three definite speeds. 
|, Sears has a point here. Also, a con- 
tinuously variable speed control would un- 
doubtedly have added somewhat more to 
the cost of the tool. 

One minor quibble: The baseplate can’t 
be tilted for angle cuts with the big 6” 
blade because the slot isn’t large enough 
to clear the wide blade shank. Since this is 
the only blade long enough to make angle 
cuts in 2” stock, it means the miter feature 
is limited to about 1” stock. You don’t 
often have to miter a two-by-four, but it 
would be nice to be able to. 

All in all, the Sears saw is one of the 
hottest new tools we've seen in a long time. 
Its price-$49.95—includes blades, a rip 
guide, and a circle-cutting attachment. In 
addition to home-shop uses, Sears expects 
the saw to become a welcome workhorse 
for professionals, too. 

Consider the carpenter, plumber, elec- 
trician, heating contractor, and appliance 
installer all carrying a single tool that will 
gleefully tackle pipe, conduit, thin sheet- 
metal ducts, heavy joists and rafters, lino- 
leum, floor ‘tiles, wall materials, and—you 
name it. 

That's saying a mouthful—and we're in 
clined to agree. an 


How to Stay Friends with a Fireplace 
Cor from page 146 
to clear it. Or you can do the job by going 
to the roof and lowering and raising a tire 
chain on a rope. Remove the soot through 
the basement clean-out door. 

Downdraft. Cold air sometimes comes 
down the flue with enough force to coun- 
teract the updraft of warm air. 

This last reason for a smoke-filled living 
room may be very simple to correct—or it 
may be a little difficult. 

First, try the old trick of “drawing up | 
the fire.” To do this, you take a double 
sheet of newspaper and hold it over the 
fireplace ope about six inches up from 
the hearth, 

Now three things happen. First, the 
size of the opening is reduced temporarily 
in relation to the size of the flue. Second, 
the air drawn into the fireplace is accel- 
erated and arrives directly at the base of 
the fire. Third, the throat of the fireplace 
is made effectively deeper so that the smoke 
is captured and finds its way out 

Once this trick has established a rushing 
draft and produced good flames, smoking 
will stop unless there are deeper problems. 

Minor changes improve a_ fireplace. 
Nearby buildings, your own roof, or trees 
(which can grow up and turn a previously 
well-behaved fireplace into a monster) are 
often the cause of smoking. They deflect 
breezes down the chimney. You can often 
cure this by adding a few courses of brick. 
Two feet above nearby roofs is the rule, and 
you can make the addition safe with a 
proper wind cone. It’s a simple matter to 
put a wooden form around the chimney top 
and trowel a concave bevel of concrete 
mortar up to another form inside the chim- 
ney. Reinforcing wire at the corners assures 
a permanent job. 

Actually, a certain amount of downdraft 
is inevitable in any fireplace. If you investi- 
gate how a fireplace is built, you can see 
how the smoke shelf catches the current of 
cold air and deflects it into the stream of 
heated, rising air. If a smoke shelf is too 
narrow, the downdraft may pass it and | 
carry smoke into the room, That's why 
there is always an ideal position for the 
damper as an antismoke device, regardless 
of its fundamental job of preventing heat 
loss up the chimney. In some positions, 
the damper supplements the efficiency 
of the smoke shelf and stops smoking 
instantly. an 
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| the great top plateau. 


Blizzard Busters of Berthoud 
{Continued from page 53] 

cornered faster. Then a dial tells Hicken 

the rear wheels are in line again, and he 

locks them. 

Most rotaries use auger blades that 
must be rammed repeatedly against deep 
snow. But No. 1500's thin steel helical 
blade is cutting clean as a knife in 
cheesecake. Once, somewhere over the 
10,000-foot-high Moffat railroad tunnel, 
we hit a concrete post. It just goes up 
that jet as a cloud of dust. 

Then we plunged into a road closed 
for weeks by hard snow eight feet deep. 
“Not even V-plows could bust through 
this stuff,” Hicken says, “and good time 
for a rotary would be 2,500 feet an 
hour.” We shudder through five times 
that fast. 

Our big jet of snow is arcing 30 feet 
high above the road. Suddenly it is full 
of ice, thousands of small chunks flying 
up. 

“Look back,” Hicken 

The road behind us is black and bare. 
Not a trace of snow pack or ice remains. 
Hicken had activated two hydraulic 
rams. These, pressing down on the rotor 
with a three-ton weight, have squeezed 
it hard against the road. The notched 
blades are stripping tons of ice packed 
by traffic and frozen by sub-zero nights. 
jo blade plow,” Hicken says, “could 
ever do a job like that.” 

The high white jet 


reams. We cross 
It used to take 
seven hours to open Berthoud Pass. This 
monster goes through—the full 24-mile 
round trip—in 90 minutes, 

Down from the high passes, I fly 
East. Hours later I am skidding my car 
over miserable ice on badly plowed 
Route 44 in New York State and the 
radio is proclaiming snow tie-ups in Ne- 
braska, Iowa, Ilinois, and Virginia. 

After what I’ve seen in Colorado it 
seems almost ludicrous. Colorado is 
showing that massive delays—and costly 
smashups that add millions to insurance 
costs in every snowstorm—are inexcusa- 
ble. “Instant plowing” needs to be copied 
by states and cities everywhere. MM 
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305 TADDEOVALe. "Couper, Hox 78085. ‘Los 


SENORMOU US ta 
famous Americar, Commemoratives #ith 
Spprovale. surprise Packet. ite handling. 

Metropoltian Stamps. Box’ 312 PS. Jack 


sep DIFFERENT iG With _Appiorals 
‘Topieals ‘U.S. Diamond, Triangie, Other 
Garpenter, ‘Box 310. Claremont. Cal 

‘UNITED Stutes, Canada, British 
nies, Quallty Merchandise. Approvals. En- 
Gloss Toe. Peterson, Box al, St. Paul 3. 
‘Minnesota 

(palo DIFFERENT World Wide Only 10e 
To. Approval Applicants. Winchester 
Stamps, 43 "Winchester “Wé., "Mansfield, 


EW ZEALAND, 70 different including 
lant Christmas ‘and “centennials- = 100 
Approvals. Reinhard’, Box 818d, TW, 
PRE! Mater” 
‘Mansfietd, “Ohio, a 
VATICAN . Mercies Alrmalls 0c. AD= 
provals. Snedco, Box GUA. Waldwick. N". 
ToPENNY,.ADoipvalel Regardless “Cx 
se Galvoraia. 


‘stamp_ packet. Pr 
Baneet  BiS-T97, 


Oe handling, Approv= 
2 ‘uichtean, 
$0 DIFFERENT U.S. Commemoratives 
asc. Foreign Approvals. Jacobsen, Crom= 
‘Poti 
10 VALUABLE civil War America, 
Representative Gonfederate Goiection. 
‘se. Atinuteman,” 127 
Mauss. 


heads, Speurheads, Etc, List 
Glenwood, Arkansas, 
LARGE Photo-Iilustrated Tadian_ Rel 
gaitlon, as "Fige Book Omer ite, Ar 
‘nox S03, Belimore 5, New York, 
wy INDIAN War’ Arrowheads,” Bealpin 
wenire: Thunderbird $4.00. Catalog, Arrow" 
Tends Glenwood, Arkutisns 


30 MINERALS & PRECIOUS 
‘STONES 


~ GET Free Catalog no serious rockbound, 
Sahat tt eft sal ht 

Te hg 
fel. Pree’. new catalog just of the 
ay 1a” ema 
ieee alc ac wt 


wae eae a fae 
af eee aa 


1962 lavidary 
Soe. O'Brien's, 
Cau 
ILD. sliver. Copper Ore With Catal 

S00 Gerico, Eisner Ave, Sheboygan. Wise, 
‘31__HOBBIES, COLLECTIONS 
INVENTING cat, be ap interesting and 
profitable hobby Write for complete par 
culate. ‘iratituie of American fnventors, 


ee ee 
eee 
See 


2c. insignias, BOX “Th 
NY. 


“SOLDIERS—Over 1.000 seis. Tncluding 
iwi War, Romans, Xeniehts. Napoleonic 
Eatalog = ase. Bustier. Box 107-B, Wol- 
Tastot "70, ‘Mass 
DOLLAR brines Lake si 
and. Rock inspector's Card 
want to bus. sell or swap? 
Holdingrord, Minnesota. 
‘COLLECT War Posters? Send For Pree 
yk Americhna, “Box #1, Culver” Cis, 
Calif 


werior Agate 
What do vou 
Jer Research, 


32 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 

GRLOR Movie Fans! Low. =e 
Soe Bowah freak tim)" Maled wea 
ext dad cYaftamanshup guarantesd: Send 
expased reel or fequest free mailers and 
BEE" ig of complete photo-Anlahing gery 

‘Direct “Mail Photo,” Box 8353 

Pittsburgh 18, sinters = 
PAST, Hi-quality Pinishing—Kodacolor 
Rolls: ight Jumbo Prints $1 96—Twelve 
$2.40_Twenty” 3.40—Reprints  15c. "Also 
{ow Baw Prices Custom Quality Studio, 
Box 485A. Chicago 80. 


33° MOTION PICTURES 
& COLOR SLIDES 


SEE the World in Color. 
Kodachrome movies 


filma. "iss. subjects 
World sm Color. Soe 392°F5, Bisira, MY 
USED 16MM Sound Projectorn. also 


sound Aims. rental, sale. exchange Stereo 
Des, Fental and sale. Write for free cat 
oer National ‘Cinema, 11 Dey Street, New 
York cy at 
‘@MM, 10MM MOVIE Subjects—allent, 
sound~age. uted ae color sides Sig 
fronth. ‘bie 34-page newopaper-site ca 
foe, Blackhawk Pifms, Davenport 15. tow 
FREE Catalogues. §.000 6-I6MM Films. 
Yuternational-S Plims, Greenvale, New 
{ MOVEE Film] Pree catalog? Boon. 4705 
molly. Kartaas City 12, Mo. a 
MOVIE Camera Film 8 mm, roll $1.90 
enum 100° $5.00" Pree. processing. Better 
Piims. "4a New Lots, Brooklyn, N.Y. 
‘SAVE! Process your own movies at home 
Pree Catalog. Superior, 442-448 N- Well 
Chicago 10 


LADY, Wresllipg. Movies, Photos. Pies 
Ny. 


Peerless, Box 1T1-P, New York 13; 


New York City 


35 MUSICAL INSTRUMENTS: 
AND SONG WRITERS 


‘ACCORDIONS. Guitars. Chord Oreanai 
gave Jy. Famous makes Pree home tri 
Ena terme. ‘Trades. Pree catalogs. Mention 
instrument." international Music Mart, 
Dept, P. 2002 Chicago Avenue. Chicago 22. 

SONGWRITERS, with publisher con- 
tacts, want song ideas. Share roraities. No 
fees Send, poems: Songwriters” Associates, 
‘1680 Broadway. New York 19-0. 


‘SONGPOEMS Wanted Por Musical set- 
‘Pree examination. Get “The Nash- 


Wille. Sound” in your sones anid records. 
Bead, Sn ae ae 
Sias-P, Acklen ‘Station, ‘Nash 


ACCORDION-O-RAMA. $74 Broadway, 
New York 3. N.Y. Tremendous Discoun 
Top Brands: Pree’ Brochure 
SONGPOEMS and songs, wanted! 
tosis Pan Aller. tne soe 406, Radio 
City Station, New York 19. N.Y. 


CUSED Electric | Guitars, Ami 


SEA Shells. hobbsist special collection 
RPE Boe ios. Tampa Peninsula 
jon 9, Florida. 


| TRB" Sereets New Yerk'§. 20. ¥- 


SONGPOEMS Wanted! Collaborate with 

aise songwriters on equal ‘basis. 

Foralties. Bonewriters Gantact Co. 

roudway. ‘New York 

SONG. Weiter: gulge to sccm Send 
$1.00. Box $33, ‘Nashville. ‘Tenn: 


‘335A PHONOGRAPH RECORDS 


RECORDS—Siereo, Monaural. Bis Di 
gigs Noeison, Box its New York 


36 RADIO, TELEVISION, 


ELECTRONICS, HI-FI 


‘FIX Your Own TV, Save 60% Bend for 
Pree iilustrated Chart showing how! We'll 
Include Giant “Electronics Catalog Zaly= 
tron. 420-8" West ‘aind Street, "NYC. 

RADIO Course only $14.95. Includes all 
tubes. parts, tools instructions. Write for 
full information. ‘progressive “teduckita,” 
Ihe. ‘Dept. S10A, Hewlett. N.Y. 

SAVE 30%, Upt 
Tape Recorder 
ine, irre Colum 


joreico 5) 
ona, 


ashiiniton 


ALITY Recording Tapes 1800" Mylar 
aw Postpaid. ‘Towers, ‘catayette “Wu, 
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S3o'Pylen. Aves ‘Mannington Went ‘Ve! 

Guardniced'"*" Mennineten, West Vi 

CRYSTAL — Transistor Experimenta 

isnt catalog. Laboratories, 1181-1 Valo 
rood City. Califor 


ASTOUNDING Government surpiun i 
usteaed ‘catalog fe. Afesting, "Malden 


“SoS Wag Dit 
Reaistae, eee ps Oe 
inter Pacaupy aie ‘Clean, Economical 

eicoe eee! 


EXCITING horror sounds on five inch 
tabe feel. $2'50. Béet “Associates, 27112 W. 
Seth St Holland. Mich. 


37 BUSINESS OPPORTUNITIES 


SELL Champion, AC, Autolite 
plugs. Reconditioned, ‘eetfoplated, cunts 
Enteea "10,000, miles. ‘i00'; prott. “Free 
ample, Lee Plugs, 1608-K Roberts, Hous 
ton 4, Texas, 


MANAGE Motel or Resort Men, w 
couples can” make 6400.00 "to "31-000. 
‘onthiy, plus partment. ick’ own lors 
Hon without" aansstanice. 
Learn, Motel Man 
gery Training School Dept, PuC-t22, 
Bot"Berrano. Los Angeles 6, Cali 


Tiunai 
PACKAGE at Home for Profit! We sup 


Bat verything. Free Horne 
ines detaie: HBC. OTAG sunset Blvd 
Los. Angeles 


“;IMPORT-Exoort opportanity. profitable 
‘Dustin 


world-wise, mail-order a0 from 
Rome. without capital, or travel abrond 
Established. wor F ships. instrac- 
fiom for no-Fiak examination. Experience 
Unnecessary. Free. details, ‘Mellinger 
Bane. Les Angeles 25 
DOLLS! Dolls! Dolls _We teach 

focmake, rebalt areas nd’ well “Study at 
Rome: Earn w e 
Boll” Hospital Setioal. Studio, POC-13, 


“Tos Angeles 49, 
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BARN, Money raising. sheprms for us! | HOME Business contdential Best op- | AMAZING. 400%; Proft. Mailorder Busl- 
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aed eR a eC 
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See | see ee 
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‘OPERATE ail 
pear White Waiter gervice, at50-B East pig nk eee s 
Tee aaa mag BP ar ae Bie ft 
BosinNaue ae te a 
Where to, Obtain Capital” fails, ‘PSS. Box. 130, ‘Sear= 
Rellahle Service. Rome’chy. indiana’ | Soroush Gntarie. Cansda 


| OPERATE profitable employment serv-| | MOLD Statuary, Pottery, Tiles, Novel- 
eo Vaid heme creams Baras Seo. | uesCk> cetera’ RCS” ae” Eee 
fii eine 
Ek, bie aa Ge 
ELE. ooks by ail. 07 proGt Royal. | PROFITABLE’ Home Business Details 
Bar oA ciedand 2 ons pine ohtan, G6" stag Berle 
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ss AEE GES eral HR raSeTASTIC. aia, MARR 
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YOUE One all Orgran 0 
BRONer ny reipment an Se | OU Oot aM Piss 
Risteucuidns: Send si00 Tor Valuable Book | x ‘a ~ COLORGLAZED Concrete “err mast 
‘a sce ai Rueda at 
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ieee Pee 


Write Treyea, Ole Pails’ ive’. 6 Foua: 
wanda tN eS 8 sian 
jes-—Appllances. | WANT. Big Mover? We'll Show You | 


Pree. etal ‘Gam vow. ‘Spare “Time Mail Order At'Howe: | OPPORTUNITY eee eal See eos 
Nove E inveatmueny Mo Experience Ex | Mailorder business, Start val grow Big. 
ting Detali Pree, N.Y. Enterprises, Box | 0.009 ‘word, factfile “idea 


‘Satistaciion uarantoed: 


eos, Sumaica 30, New York 
a Street, “Hammond, 


SRL Champion. AC. Autolite spa 
phigs, "Precision reconditioned. electro- 2 
lated. ‘guaranteed’ 10.000 talies, “Up to G0 Year by Mailorder? 
ia" prot Free aampien’ tds 800 Shark welped ness nake, woney? Suarh wh 
Bhi Gor plane 34080 NS pracewood. H0\00~ tree root nerves, Box 3868-¥. 


WEEKLY, Selling, Books By Mall 
Box BK Dev Plaines, 3 
WANT" Your name’ with 1000 Wailer? 
Bee ints pour ame, With “Oe, maul 
Dixie Maller, 
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DISTIIBUTORSHIP Open. Write: HE sm 

TERE So Cenc | wits Raerae yaaiee gs, Pr 

Ni uber mortage acute 

ra Avenue Salt Legit a howne. Write: World-Wide Seneoi 

$f Flano "Tuning. "904 Bast’ St. Josep 

Tansine sich. pada 

MAKE s46 Prom Saugte Foot, Plywood! 

garcia Pree Bi aan, 


| PROPETABLE Ca‘siog Mailorder Bax 
sb Baoezie, Tilia sss cee cer th 
ops! Theyre | Lake City 
iat Pore Import Business made easy 
Complete setup service. not yuse instrac: 
Glens. "Hermes. 152" West 42" New York 


HOMEWORK. 41 


Rapes oe Fie | RAST a GE nMoeRE Ea SL | TREMENDOUS, operant and: 

oon SU a ia Sea tg: | Brows HY See ad creer saty att ot 

pst, & Sevan PROPTFARL | pls flormatiog Moveytack Ouaraatee 
‘Bixetes 25 informatica $1.00 Brownece, | Bisse seermaton, Mone 


MAILORDER ieee siesisy-ea oat | “PEAR 
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oauens, Pull peli Spares ar sane Bryant. Go: | sumnbeePiunccna Curndieed nite Bask 


we 
Reid Bilion “Ste IRMBar ogee! Iniewood Caivtorsie 
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JOIN Dollars Unlimited Club, Bis Prot [a ae ~ oe” tt. Lee Angeles 7, Call- 
ite Box 106A. Kalamazoo, 


Se ating. Agoimum 102 Gautier Beane 
in OPERATE, Tome Naliorder Dysinees 
jONEYMAKING, Opportunities, Galoret training. No retail ro 


5 
wlio brat attra petlis eree. Bipetience sesehcary “Ror templets deat | tosmeaiate Profits, Datal tbe, 
+ BE Ba, Eivlewend coleta | BRE"GuLO Wilts, lose" or‘westemn | Distitutors, 108" Park Ave. “struiners, 
aig bees eet —— Auto. 2107 Grand, Kansas city’ aissouri. | Ohio 
PIANO. Tuning leurned quckly at Hane | (indicate asosraphlral area preierteds |" OpERATE fiom mallonder panne 
srrenidod flat Ataales en CLIP Teems from oar youacek Printing, s4acrPS Ute, San Diego 


Eleremscry. ntermation ‘tree, Baits prishis wares werk, Oar’ bow. 
Bat | rant feat Fale tells how “cay its | 12MM __— 
“ofoundea’ 1008) Seeeroraclae grit iret Selbrde | EN!—Womea? Makpponey_ ralag 
og PUSS, Gulden Sepes 22 uae, | Ohio” os ne en | Betas Yee. Hea Wirslers, Warsaw 2, 
SOUP rae ee BS | seasick 
CAST beautiful Fa, yas aad bog 
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Seiapande SE Were des Work diy 8 
FLASTERCRAT molds, Uiquld rubber, | Wtclesslerss Palortiags titer tron Hone | CAST, peanut trae, vases, saad owe, 
putstors” Blocks. candle ‘ioples, Catalog bottom | Srafect. gi-00-‘refundable)_. Pigsthcon 
shanuel free J ers Bist San 10s:8,"Girove Gus, Penne 


nae a sax 108-8, Gren 

8100 TO, $900 weekly possible, operating 
IaEEAEN to sharpen. repair and service |, HOW, '9, Build Your, Ove your own bone Susiness! ut or part time 
intact, Wirt’s, 2419 Gnahn. Burlington, | falls with this book as your tested ae re eee ee 
0c. Specialty, Box 540, Tacoma 1, Wash-| 1. Virgintas 00000 
deoperately in| "MAKE Fieurines Rubber for Molds | Teblccaw, VSandeaw’ of 'Sigssw Write, 
qxpiodine ew Piagticg usinens Bell Gs | pALS™E yA" PES aueple’ wo" Weekes: | Housat ours” isoo Harel: Vancouver 


four spare time “No Selling most terri- | FEE, EDIE ETeS, jel tee 
fortes stilt open? Hurry! NPC, Box z4sz1- 1018-B North, Peoria, Tt esianion 
ED, Los Angeles 23 BAKE New Greaseless Doughnulg in| | MAKE 625.850 week clipping 
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15.00 AN Hour possible in new Home 
auiifactaring "Budines Spare ‘or fall 
‘Amazing Vyelvet-spray transforms 
old tems ‘into 488s products 


50-00 WEEK Spare time profit po 
Barn at home with hew fascinating 


‘Valuable Sample. Screen Print, Dept. JPC. 

Los Angeles 61. 

38 MONEYMAKING 
OPPORTUNITIES 


MEN — Women! Start Mone; Making 
Plastic Zaminating Business at home in 


Full vactieduare free. Rush apie, bost= 
rato Warner, oom Cl-i-L, 1812 Jar- 


SECOND come from Ol can ead year 

toll! Sree book aud "olfeld“mapet ‘Nat 

Hlonal! Petroleum, Panamerican Building 
32, Plorida. 


‘Work home—Trayel. Bx. 
Detective "Parte: 


aod SaeLe 
a = 
alc ee eat 
ie Bloc it sl 
TEE trae — ake, Money 
ae Higa aadMebtaR 
Pata de 


me 00 Weekly, 
es PEs 


‘MINK Rai 
plete.” Lake Superior Mink Farm, 
Derior EE, 
$50,00 DAY part time balt business, send 

$06 Yor ‘complete ‘setup. detail. 
las, foee St Clair West: Toronto 18. 
MONEY Maker. 65 Practical Mopeymak: 
“rhe People Who Used 


‘itor, Send #2-00, Stonefront, Dept. CBC, 
Box 60s, Fayette City, Pena. 
{HOME Mailorder manufacturing” 


OU MAE oc 
SES ae 
MARGRDER Ga Sc Oras 
HR RDET pos Me Ors Fear 
ite See, Bae ae 


‘Products, 184 
taba. 


SPLIT. Leather Wallets 1 Doz. $5.95, 
Sample sith. Edward Silrerman 148 Ose 
Newark, Nd 


MEN, Woon’ Turn spare time Tate 
ashi Tavlor “Enterprises, Export. Penn~ 
(,BECOME A Notary Publicl Win extra 
income, "prestige, business contacts. De= 


(MAKE Money with mailings Starting 
a “Gime Terrife. Brownn, 184-8. Mc 
Clean. New York $6 


F512, 11620 Lansdowne, Detroit 34, 


NS 


5, interested_in_ Maliorder? 
vod pitialls! Write Cuerinot. 194 Blase 
fein street, Rochester 6. New York 

NAME collectors wanted. Maximum, §5¢ 
names /Advertisers Services, Box 324, View 
fora. Canada 

"TREE-Mushtoom Pioneers! Span, Tn: 
structions, 41.00. Ohga, PSTR-400, Sig 
Kenkusatu, Japan. 


| LEARN the secrets 
balterien, neerator. 


Sp PREE, Advertising For, Mallonder Thema. 
s | Bt ‘S118 Troost, "North Molly wood. 

‘CIGARETTES—Make 20 plain or Alter 
up for ge. Pacts free. Moberis, Box 4013, 
Owensboro. “entucky 


FREE Lists—Less Than Cost. Surplus. 
Euectrical, Hardware, Model Train’ Paris 
At Sacrifice Prices “Prom. Manufacturer. 
‘Write: iusan, Inc., Dept: WPC, Box #277, 
Nashville, Teiuessee 

EVERYDAY, Greeti’ Cardi Pyieed 
Separates 0: “fo 40's, Discount, “Same 
Bena, bane. 48S “Tuscarawas Ra, 


TOP’ Quali 
gone Plas 5: 
Prompt” Delivers 
Diamonds Jewels 
Bole Oftce “Easinaient 
fost OBverstitinn 

Werenowe 


ichandine At Pactory 
Plus Reliability "ANd 
‘Appliniices, “Watches, 


« Voeass Nevada. 
‘Thousands 


~BELOW Wholesale! 


rents. gift itera 
Eanteo..118 Myrtle. albany 


saRERCTRIC Quilters. amplifiers. whle= 


wholes 
‘Pree Catalog. Carvin, PSW, Covina, 
Ealiscrnts 


39 FORMULAS, PLANS, ETC. 


FORMULAS All Kinds Amazing 
ae ee 
aie 

a ae a 
fe cee ee 


40 


‘38A__ BUY IT WHOLESALE 
jy RREEI Navpe, Brands Catalog! Your oem 
high. prodt’ business, Sell Name. Brande 

| Tull'or part thme. No inventort—no invest 

nent More tinan S000 Name Brand items 

Jowest wholesale prices. Watches, Jewelry, 


Soller inventors. Orders shipped complete 

‘Within 24 hours. Send for Pree bewutifully 

Tisstratea'eataiog Now! Separate mple- 
ice list. 3. B. Davis’ Corp. 

NS West 18 St.,"New York 


E 
Pearle paloma at 
—_ ~ 


“SPB. Bloomfield’ Avenue, 


erat, Kew Jersey 


~"PREE Catal 
ply source Int 


— Largest Wholesale x 
fe OS. We're in business 
"yom anything you but 


BARGAINS! Buy wholeaje! Gave Mon 
mth Frge. Gutajoe), Norris, adele Merrick 


a Fa 
fer, oa, Py Ee PS 
gee ee SAE 
Eom 

WORD’, Tea sigeal 
nar iae to ar area ae 


Minterote Bite psc "Fahad ats fem 
"TAPE fare ene te Ree as drop ca 4 
pce See tan wand, Eiger: | ntont prices ite detec intersting] 
foot pre ume, Semungy Ralls Suoples: | Bupers, 716-5. Jackson, ‘a 
Beat 
"TRUEMYou_cay_make money mail| - SAVE, Hundreds Of Burgaine Name 
order” with at | minhae” catalog Wee” Box 562 Wash 


wis dol Free. C-Ope 
‘Kerr, Columbus, Ohio. 3 


| ton New Jersey. 


2, Woodstock. Hlinote 

_PUEXIGUAS — Any thickness — Cleat 
tp stee—Clear ode: 

astics, P.O, Box 1088, 


“LEARN plastics at home. 5 
sample plastic. 3 experiments, full details 
Plastic "Projects, “ox 8171," Detrolt "36, 


fete = ee 


Pia ni 
gnlnes, Hobby” Ears. 'Proniabie, Betals 
Sure. 7645 Oakland. Kalamazoo, Miehignn, 


LC CHEMIGLAS clear casting —Feain, 
complete experimental outs 1 60. Tech: 
Sloraft. 3 Brackett, Boston. 35," Mass 
CELLULOID scrap, assoriment gaugen, 
atiractive colors, Bok 333, Kearney, New 
Sersey. 
41_ SCIENCE & CHEMISTRY 
ROCKETS: New illustrated Catalog 366. 
‘Sine -And Multistare. its, Conese i 
3: Launchers, ‘Trackers, Technical In 
‘Past Service, Estes Indus~ 
‘Coiorado, 


& 
erat lies." Onk 
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including n structural system dor the su 
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‘WUMCO Cl 
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fect ot Exes 
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pineraloey. "Piacey Labora: 
Tories Branston, Tiunels. 
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RL = 


sa = Profan 
‘SLIDE Rule—Learn quickly with our | ticles Sample Pree. "Sunmade, 
See Bae ane aac mip | aan 

ficlided. “Write tor details: KM Smith. 

foo Cass St. Moreantown, W. Vi 


$2 EMPLOYMENT INFORMATION | Silfenis TT 
44 HIGH-GRADE SALESMEN 
CALENDARS, Novthies—Pall pr Eat 


nine Literal Commissions Sfemine, 
6535-B. Cottage Grove, Chicago 37. ~~ 


oot ol 
ota, etree 
Seis. BY rata oe 


Bh 
ble. Write 


SPONRIGN Employment information. Ba 
Say "Bout America. Pree 


OAREMENDOUS Opporuniion 5. A— 
rersens™ Chowne Jobe Locations Trane 
Bees GAP | GAN Boe ag at savertising 
tignal Airport, Box 100M-3, Jamaica ‘eo 


ECC LICENSE in 6 weeks, First Class 
Badio.eleohoue Regus Guaranteed Bi- 
Kins Radio School. 260A ‘Tnwood, ‘Dallas, 


ae, 
Keone tiga oihenat Ae 
plication Service, iff, | instantly. ou a8. ere eae .. = 
Sarat Eee Gtnwe han: | Hee WEG tear LE | aE wa, 
paying. Jobs, available, Scat HEE End. Deo ew yore 6 

Réwpor bench, Calor : 
Em Arua sree Aue se 


| ENGINEERING And Art Degrees earned 
| through home studs. Blectronies, Mecham- 


ARACHANCR EI Sige. srailable. ‘S7icA “Santa Monica “BIva, 
198 Poputar scieNce DECEMBER 1962 | Bares, Dept, A Hollrwood 38. California, ‘ 


x POPULAR SCIENCE OPPORTUNITIES K 


BOOK “Mental Telepathy.’ Fourth 
printing! ‘Fesches: “Telepathy. | Mental 
Healing, Mind Reading. Influencing oth- 


ery Witchcraft, Explains: Personal, Max 
hhetism, Prophecy, Hadionics. Many, Test\- 
Moniala, "$405. Yrom dealers.» worldwide 
Gr. Postpaid, Money-Back, Joh crehore 


Feain prices.” Bi 
Fane Geiss, Bove co 
jg PYNAMHC speaking 

Fifty Aventie South, 


Canfield, 
inneapolls 


PIANO ‘Tuners Average $5.00 tour! 
Learn With Home Study Course. Dipiome 
Granted. American School of ‘Tunine: 
Glitoy'5._Californta. 

REAL, Folate Course, Beonomical, home 

tudye Literature tree, Howard Schools 
‘Box ia04-B, ‘Kansas city’ 6. Missour. 

‘USED Courses! Books! List 10c. Smith’ 
124 Marfoorough. Salem, Aass. 

FINISH High School at 
classes. Texts furnished. Diptoms 
edie vt or over and have left 
rite for, Pree asaigument 
Wavne Senook" Dept" a-380, 417 8" Dew 

‘chicago 8. it 


ar Es ee Le 
Josophy. “Healing. Metapisysica. 33 courses 
Broupecius Pree. Brantridge Porent School, 

“prantridge, Balcombe, Sussex 


Improve poor | Ni 


Chat gets reacts. 
iy uvcotacioun mts Broven be, 3,48 
Gtitranteed to work. Send $4 to Pasta’ 
stitute, Box 103, Boston 20; Mass, 

ARITHMETIC ‘Check An- 
aera, Lightning Complete, “Simple 

fazelwood Research, Hox 

Missourl 


LEARN Auctioneering. Term Soon, Pree 
Catalog. Helsch Auction ‘Colleve, 
Gite 


‘aon, 
town 


CONTESTS 


i contest money. General Contest 
Bulletin ives hundreds of tips. Lists cur 
Fent contests, rules. Sample magazine 230 
General Coniests. 1609-A East Sth. Du 
futh'12, Minnesota. 


‘SWEEPSTAKES winners advice. info 
mationan sweepstakes contests. Block let- 
fers illustrated. Send” $1.00. J. Singleton. 
Box 231. Athens, Georg! 


a7 DETECTIVES 


DETECTIVES — Work home—Trayel. Ex. 

perience unecessary. Detecine, Parts. 

Tree. Weite, Wagoner, P1285" West 
86th, New York 24 


DETECTIVE Profession. Home Study. 
Habel bin.’ Certincate.” Future, Box 
+. Los Angeles 41, California. 


‘PRE, Brochure, latest subminiature 
gigtronic listening gevices, Tis00-P NW 
‘ii Ave., Matai 80. Pia, 
DETECTIVE Course. Credentials. Diplo- 
ma. Pree Information, Southwestern 1n- 
‘Siiute “Criminology. Box 202, Geronimo, 


LANGUAGE OUTFITS 


ESPERANTO. UNESCO's interlanruage 
Text, Pronunciation record #1: Eaperanto, 


Dept. PS, Middleton, Wis. 


50 __ BUSINESS SERVICE, 


INFORMATION, NAME LISTS 
MAILING Lists most all kinds 1000 


$5.00. Free folder, Your circulars) mailed 
$4.00 1000. Dixie Mailers, King. N.C. 


31 SPECIAL SERVICES 


IDEA Processors. Ideas are worth Money. 
sg aets Your Ideas to the Wight people 
Chain Store ‘Busers. Idea. Processors. 3066 
Ta Jolla Boulevard, La dolla, ‘California, 


LOCATING Service! Any Item or Prod- 


uct Gake “Bartaco, 478 Gardner, South 
Beloit 4. 0 

31a —1@ TESTS 

1Q TESTS. Accurate, inexpensive. 


Hoist-administered.  protessionaliy” inter= 
pected. Hevearch data needed University 
eouing native, Reid, Box e744, Stan 


52 AUTHORS SERVICE 


WANT Your Book Published? Learn how 
fp publish. averuse, promote. digtribute 
Hay auccesien Pree wooklet Pa, Vantane, 
120" West 31, New York 


WRITERS Send Your books, articles, 
stories, plays for tree evaluation, screen: 
ihe and Sale’ Write today! Literary Agent 
Mead. 915 Broadway. WY.C. 


PUBLISH your book! Join our surceasful 


Uubjects tnvited. Send for free 
‘ang. detailed ‘booklet. Carlton 
Depts Pst. 4 Piru Avene. NYC. 


YOUR sory accepted for immediate pl 
Heation whea Sou Join the National ‘Short 
iy Society. Select group. Dues. $80.00 
Sen story’ Hider, 1900 words), 
ple copy of the ‘Boctetles, Mag 
31.00. NBS'S.. 2409” Washington 


33 ADVERTISING, AGENCIES, 
__ETC,, FOR ADVERTISERS 
ADVERTISE: 24, words, 60, Canadian 

avers. $5.50. Lists Pree. Advertising 

Hiren. T0itteP Springtield, Chicaeo 53 

54 ART INSTRUCTION, 
CARTOONING, SIGN PAINTING 
“HOW to, Make “Money With Simole 
i Sa book everyone who Hikes 

Sea thouig) nave, SE ls ree”, 

#2 Pleasant Hill, Obio. 

‘month. Includes 


teLPABN Slap Painting. SSE ‘Sy 
ven, Straley. t10-P South Western. Sprin 
fie, Onis ace 


‘YOU can Entertal 
guisioe Tee. “Cartoonist” Baise” Osos, 

LETTERING Tricks Booklet, Send Oniy 
2se Learn” "Earn Sooner Sig, Showeard 
Meinod” $3.95, Satisfaction Guaranteed! 
Pree ‘Catalog! Harris. Bax 1561-A, Por 
aid Oregon. 


55 TYPEWRITERS & 
cornice MACHINES 
a 
Biniesraph. Kine” N.C. = 


56 RUBBER STAMPS & 


POROUS Rubber Stamps Require no 
ink pad. Pree Catalog. Melco, Box §5331- 
Ps. New Orleans $0, La 


POCKET Stamp—3 Lines $1.00. Leon's 
gual Proauett scx 116 rertsnout 

Vireinta. 

DUPLICATING. ice Supplies. Faull 
ment. Wholesale. Pree Catalog. ‘Mishek, 
Waseca 1. ‘Minn. 

MIMEO Stenciie—#3.05,auire_ ahinged 
Postpaid” Quantity discounts. Col 
Products, Box 444. Scranton, Penis 


THREE line pocket, or fice stamp 
$4.20, Min, Atherton. ‘pox’ of." Randotony, 


TUBHEW Stampe. 3 lig 6,00 Poon 
Mailed the day received. Hegel Press, 396 
th Ave: So. Ste Cloud, Minn 


37 INTING, 
“___MULTIGRAPHING, ETC. 
wr Sas aunt ent 


cal lca, cee ae 


DISTINCTIVE Mimeographine. Lowest 
peices, Samples, sent. Perkins Printing 
vice, Fremont 8, Nebraska. 
GLO-Pen lights. for writing “nighiaT 
$2530 each, Information free. Glades. 
‘Coa, Box 04-18, Miami Oh, 


x Tipe 0, Postage extra. Princern 
Trumbull, Chicago 42 


SPECIAL 100 64 Envelopes, 100 Big" x 
15" Letierheads Prigted=-s2.35, Mt. Port 
ey. Ka, Dillsburg, Pa. 


OFFSET printing. Some shipped day re- 
celved. Minto Prete, Rocky” Mounts NC 


HIGH quality. low cost stationery, cards, 
statements. Inbels” Prestige. Presi, "Box 
Meas Newton, Towa, 


1000 NAME. Address Labels $1.00. Rubber 
Beet samp S1G0. 1000  Bublneas urd 
S95" Printing. feupber’ stamp Catalog. 
Sordén’s, 882° West’ O'Connor. Lima, Obi 


1000 BUSINESS Cards, “Raised Lett 
erential Santos oath F-18310 
Kiptine. ‘Greensboro. N. 


AMAZING Business Printing 


(ling values, 
Samana Pring ‘Shop,’ Box 868, Green: 
wie i sed nasdiciolis 


1000 GUNAED Name a Addrews 

$1.00, Perk’s, Exsex, Mass, = 7 

Ofte! Printing: 
‘Braver 


MIMEOGRAPHING, 
Bree “samples. Peaniway. 
Scranton, Pa. 


" oe ‘samples, 
Burntin, Weaubleat, Missourl = 


200 OF each: Cards, Letterheads, and 
Envelopes, 63. Bontpald Mailed the gay 
Fecelved. “Regel Press, 330° 7th Ave.” 0.1 
St Cloud. Minn, 


3 PRINTING OUTFITS, 
‘SUPPLIES 


NEW 1962-42 lhuetrated intin, 
ment and supply catalog Fs 
pase book i the most complete catal 
Ens“century: Contains everysning used! fa 
the sraphic’ arts industry including thou 
sid of offset letterpress, Binder ruber 
plate ‘and. stamp.compesing root 

‘art and engraving ‘supplies and 
went. Includes paper cutters, folding 
‘proof presses, pads 


iuipment & Supply Co., Dept. PS, 42- 
fore Hose alsnd Ghy'i. NY 


PRINTINO Outtis. type, supplies, Send 
ime for ilustrated supply’ book and same 
bles. Kelsey. tne. 1-8, Meriden. Conn. 


PRINTING Presses. Type, Supplies, 
[is Ae Hurnbaugh Service, ‘Mechantes” 


{FREE 32 Pace 


inate 


ecHUPPER Stamp Presa, Hograullg 
lectrieally. Weated.  Sies 


SNE sores starting outats, euppil 


Printing ‘Presses, Custom  Mantfacturt 
Teo East Commercial, Springfield 
Msourt. 
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> | POPULAR SCIENCE OPPORTUNITIES K 


‘MAES, Your Own selt-molging, rubber 
sampe ang printing cuts. Plesirabber, 
‘Arusle 20" Wiseonsin. 


Con 


“COMPLETE supplies lor rubber stamp 
makers. Send ‘Ior” free brochures. “Star 
Blainp"gdpols, 638 Plymouth Court, Ente 


LUBBER Stamp Presses, Supplies. 
Kicwlen 1025 Barker ‘iond” Kalamasse, 
Michigun® 


coe ‘itiat ‘delivers ation and re= 
‘Sule—not Ttavention 


FOI 
TNVERTORS| 


nvention 


nee a ie 


INVENTORS, if you have aq Woveotion 
lof bale, puveaied of unpatented, write Ia 
cite at er inventors, ape 908. 


fabd Ideas eneineered tor maximum patent 
Potection ‘nd eeatett commercial value 
wentious by ‘us negotiated tor 
‘Our hatiouwide cou= 


promot sitar “royalty Patented 

Unpatented, ‘Free booklet cullines royalty 

stlen, ‘requirementa” Write Kessler Corpor 
Tih, Pronk. Ohi. 

enti 


ae 

pirat Rau Be ier 
Eon omen 
Aaah Src i iat 

Boono ziy Loui, New Jersey. 


‘SAVE High Fees! Got Patent Protection 


PATENT Searches, inchiding copies of 
fas Pee 


PATENT Searches, $8.00, tn 
ganPecent “Oice 


‘Blk feat PiGpare four paient 
a ea ‘New --Bocat Youre 


Be Protas TED" Rasta ‘Street, ‘New | favension 


1. Meshoppen, Pa | Service. 150 Broadway. New York $8, N.Y 
Sipe aching fl geal | BASU or pyalties, {gr inventions! Con- 
‘and closest” patent sider our re. iicensing OF 
eS emperiy, adeitisered. | sellne” your patented ‘or ted tae 


INVENTIONS Sold. Licensed. 
ais banta Toventlons stern 
22 daca neg Be 
PATENTS FOR SALE 
“WILE sell sntereat_Gulted States Patent 


‘Tremendous, ‘potential, Brownell P 
naa "poten rownell” Realty, 


64 MODELS, MODEL SUPPLIES 


Schnee a 
go RA Tm 
| Ricoh Sas Rerrany ean a 
Suir watars se oe 


FREE—“Vital Information Every 1 
yentor Needs Before Selling tnveriion 
Adams. 15"Park Row. New Fork City 


“rote Bint taeda gs 
aon Dir aera aS 
Coe ea 
| eMail tat 
ae a 


ible: 
Fisher: 


‘plate: ane 
is--many Fadia-couttol, operated 
sccessories, Sterling, 801 Wister, 


PILECISION Needle Fei—A1y—awiae= 
¢ shapes: Hxcelient for Model- 

“6099 0. ree toa! 

Te. Biox 109, Bayside 1 


GOA_ENGINEERING SERVICES 
INVENTION De Industrial 

research. Machinery. el 

fey sapecide,inaulrieg Todd 
plang Boeineers, We West 118th, Ne 


G1 __ INVENTIONS WANTED 


‘Tremendyus  Masiufacturers 
Sista Marketing Service, 2490 7th, Oak> 


Tats. 
‘fana’s, 


ROCKETRY Suppl 
StS ute ameter rie Pan 
ineering Co. 380°W: Wilshive, Phoenix 3, 


Auisona. 
ELECTRIC TRAINS 


Ae __ Race 
LIONEL ‘rains Big” Discounts Bulletin 
Menuet acess MBSE Bron Bot Chines 


Avenue, Chi 


ely for 
ee See 
| Beara ee eae See 
Hias HSA tet, es 


HO $y 


6s 


Engineer, Woolworth Building. New York 


WANT to sell, your invention, cash or 
roralty! Write fer Information £221 


INVENTORS! Lat us help develop. cell 
you, en or tpvention to Cur cientcmanu 
jacturers seeking mew Items for outright 
sale or royalties. Financial assistance if 
Beeded. Write Wall Street Invention Bro= 
Keruge, 79 Wall Street, Financial District, 
New York 3. 8. 


Constant "demand, 
| gieae manutagtarers. Write © "Onuted Siates 
og Brokerage, 18 Wall Street, Rew 


itimore 2. 

GRANDPATHER clock movements, 
plans. tits. “Catalog 25¢. ‘Masen-Sulltvan, 
Qstervilie 2, 


Soa PG. Herwig Co. Deot- 
Sebi enc St Brooklye © New YorE 


One 


IAM 


J6E9-WY8-GE 


od 


yl Porucar SCIENCE opportunities & 


FREE, New Catalog. 2447 Plans, Pat-| SATELLITE watch for Men. amazing | 
teria, World's qreatent selection things to | new watch with. orbiting satellite and 


RH, Callaway & Son, P.O. Box 341, Pt. 


$e, make. Fun. Profit. crattolans, 16350-B, 
Harwood, Honie 


‘Hammon: 


Planets im dial with 9-D effect. Pulls cua 
nteed. $29.89, "or send for tree descrip 
Hon" Gatversil “Trading ‘Go., 207 ‘North 
Shemeid. Indianapolis #2, Indiatsa 


72 WANTED TO BUY 


Taps. 
‘Myers, Box 43, 


| YOU can have your saws. mill 
ii aarpened by. David 
Nortlineld. Onto, 


QUICKSILVER, platinum. silver, 
‘Ores aualyeeq. Mercury Terminal, 
‘wood, ‘Massachusetts. 


Nor: 


TOYS! 3, Uniaue, toys. you_ can bull 
from aa heal ‘General. 
‘Box soa.” chleu 


77 TREASURE FINDERS & 


GEIGER COUNTERS 


“COMBINATION. Woodiathe, 


Sander, Emery, Build it. Yourselt, Plans 
Sie" Bandsaw Plans $1. J. Anderson, 
isto Street N.W.. Calgary, Alberta 


& 


GOLD, Silver, Coins, civil War Felice, 
‘Treasures. Choice § locators. Established 
Isis. Free ‘iterature Write The Goldak 

'W. Glenowks Bive., Olen= 


DO IT YOURSELF 

‘BUILD your own Tractor plans Pree In- 
formation’ “itraco, ‘Dept. "B, Campton 
ne a 

INGTANT Laminating] photos, cards 
elf-adhesive “pluatic. Sample, ” details. 
Hughes Cotton "PS, ailddltown.Con- 
SyPAINT, iene! Unjpe Paliernay Teal AE 
FRESE te well wee aorasionn, 


LY build heavy, duiy twin or eron= 
oot SES aay aduinclsser’ Sian 
Brave trom, jour, shop. 0.00 cash, chee 
lang for 4 diferent ‘units 

Siw. MeKunney, College Place, 


FREE Glant Jewelry and Glit Catalog 
tn ful color Kone ou, can, iy tae nest 
Badonally advertised brands st wholeeale 

Hach item fully described and: ils 
‘Parker Distributors, aie White 


“WANTED, gold, silver. platinum. scrap 
(any form), coins, Information tree, "Wil 


TRANSISTOR Treasure Detectors. un- 
dermater’ detectory Many models” Free 
‘diner Electronics Co.. Dept, 1. 
idlan School, ‘Phoenix: Ari 
FUN & Profit finding buried treasure. 
relies. with transistor “M-Seope. -scnowii 
Worldwide "for. supersensitivity. devend- 
iblilty: Guaranteed easy. terms: Send tor 
Pree literature, fascinating “user” expe 
Guces, \Pisner “Research, Dept. D2, "Palo 
Site" cate 


“EXPLORE Underetound. 


transistor locators “detect Gold, Suiver, 
Goins. Relies. Information” Pree.” Curt 
Fisher, Dept.’ D."Box 103. Menlo Park. 


‘California 


mphilet 
vd, 


Fa 


16788 Cajon 
Ban Bernardino, Calif. a 
TRANSISTORIZED “Treasure “Finder! 
Hisensitiv cost Details 
fire Betentidc, S0u08 Burbank Bivd.» Bur 
Bank, Callfort 

“TREASURE. Pind gold. sliver. rellea 
PIRI Hiper “powerful, ‘Detéctron locators 
Free. Information. ‘Betectron, ‘Dev. PS 

‘San Gabriel, ‘California = 

ae Goin, Lacator|, ree Wrerature 
Mowe. W11-A Kansas, Atchison, Kansas. 


a WATCH REPAIRING 


<TWATCHL and clock repairing Boots Fee 
eater ton ean Sees: Bie 
Waukee, Chicago 47. Mltncts 


Got foer Srldge St Grand Hapies 4, 
‘Mlettigan, “ = EZ ‘MISCELLANEOUS: 
DATHONTTON Tiingie Gems. fier! | “HOMEBREWING|.., Beers. — Wings” 
“ah mmatnaetion Manual “a eugranteed'y 
See Eijeia sn “MPSS. moboee Rew Jersey: 
ron SPREE Whoiesale Catalog! 100,000 Prod 
Hide esau ucla st Witvemesdous"Bincowate’-Tattor 
Remedy aoc “rnatan,_, watroron, | Distrib Jersey 
fed. 84f-*automatie ealenda’, an: EWING! Complste  nairae= 
FDR, "ahong “resistant waterproct | uROMgEREw ma, Compete, Mase. 
Check payment in advance to: E Schoch. | pagnes. “Liquors. “Brandies,. etc., $1.00. 
M1 Dorlstr.. Kloten, Switzerland. Harvey's, ‘Box i402-P5, Englewood, Colo- 


USED and new watches #2,up, Fiee Gal 

logue, Southern Watches. 5-PS So. Wa- 
Chicago 3 

° THE HOME 


Seat a Fe 
gorgAne v'Ny i See 
c 


70 OF INTEREST TO WOMEN 


EARN to #100 weekly. Ts fun to create 
and sell decorative jewelry. ‘No experience. 
‘Ro. tools ‘heeded. “Hundreds ‘of ‘styles and 
stones. Rush $1 for catalog and beautiful 
ample. Dept. 7, Richard Downes, 11 West 
don st. NY. ¥. 


Chicago 1H. ML 
“BUY One. square foot of land in Texas, 


‘siti, Arkansas, Has a Senostional device 

‘eeded in evers” home” Details Pree, 
RECEIVE Worldwide. malls LMetins 

25e. Bagby. Box ‘coum Bay, Oreco 


ESONAT 


aS by all. $100-s600, “Anrwhere. 
uae? wate ‘Site Pliatce "Dept 
back, Phoenix. Ar 


RULE Others with your Thoughts." 
Trevatty, (Adults Write: clarion, Box 
‘Gulcago 96. 

S NDEPENDENT Thinkers — Taveras 
Mumanism. the scleatife, personal ple 
Tosophy! Free literature.” American HU. 
‘Banist “adsoclaion, ‘Dept, ‘PSM, Yellow 
Springs. ‘Of 


MMER—Stutter—No More, 
coe Ga a A 
ee 

oa 
-tsage, Brantriaue Forest, 
Fy ee 
Teiktee calor 
gokart al 
Black. Greed, Red—3ve, d fon te. We 


Bains, 
Balcombe, 


‘elcoime special Jobs Other colors avails 
"ble Eausten's, io Sioothod, Bast North 
port. N'Y. 


‘om FOR FT HL BGR pa TE 
first “person wee ‘pater “pian. “Bavid 
Snide bt 

SUPER, ena 


a 


seeere! Bee not TISV: Moltywood 


Teal Compan 
[12 West Brondway, binni 
Minnesota 

INPLUENCE Others] 
Paychology'” techniques 
Ine! Detulls -Baderian, ‘Box 31-P, 
Brunswick, Wd seis 

MEXICAN Taw Practice. 1203 Aviaoue 
geet iee ee Veals true welt Ataly= 


‘North 


Ave, El Paso, 


Pas seats be ale ita. 


“PRE “Whys 0% in, Beret Ad 
areas" P.CA™-ia Fart oud: Covumbue 4, 
Lo eeeeanitoiiane keeaapantes 
REMATLS Sie each, $3.00 per month. 
simea, #0, Bot 6248, Chaitandora, enn, 
MAIL, Recelved.Porwarded $3, Month, 


neagpeth. ‘Box 90, Alhambra” 24, Call= 


CONFIDENTIAL Remalling 25, €2.00 
sgomhis. 81. Box' del, Albany t, New 
~'SECRET—Address— Personal —Busing 

<Write De" Graif, Box 14-1500, San 


Diego. Californie 
LOANS BY Mi 


‘Canada. $1.00 each. Notarized 
ied, interest approximately 303 
Choose ‘and mailed ready to frame. Ideal 
it for the “one who has everything.” 

Gniversal. Land Company, Box s605"B, 
Denver, Colo. 


‘yORIE at Home packaging =r 
ery rontabie.” No selling Everts 
Ripple Detais ree. He 

Giand, nie 


Sue ban kg =a we 
wear! Pree Details. Cuties, Warsaw 18 
Thdlana. 


71 FOR SALE MISCELLANEOUS 


Sichords,. Dept. P. 118 Christopher St. 
ieee 10 
REVOLUTION: 
Janguay 
friendsh 


POLYETHYLENE disposable gloves 
tor HS postpaid. ‘Specity aise. bam, 
$805-R Metard, Oak Lawn. 1 


‘CUCKOO Clocks. Pree Catalog. Simmons 
Bega fasts. West Hoblnwon, Arlington, | 
California 


CREED Mover) Dorr. #0=7100, 
Be ndaae Setar oe tn SE 
Eeeieeratas panos es 
Se Ra AP 


Hoan sot" ean a o 
Finance Go. 410. klpatrick Sa Depts 
Heit Oat’ 2) Reoruska at" POE 

LOANS By Air Mall, $100 tp 6000 Aa 
wee B cade WANED tei 
Tate cose'Vis Mele 'avente’ best 
PETES hance 4, Cite 


NEW! Borrow ‘Anywhere, Tne 
creased Losi Limit. Air Mall Series: Posts 
Si'Finance, 374 New Brotherhood Building, 


ARMY Gas Masks: Many uses. without 
gahsters, have been repaired. $1.08. Box 
Graustin, Minn, 


CALENDAR Girl Plavine Cards $2.00, 
samples 230. ‘Evergreen Printing. Box 694. 
Chicago 4: 


Bert, 11D, Kansas Cily, Kansas. 
201 
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Are you a guy 
who didn’t 


MARRY THE 
BOSS'S 
DAUGHTER? 


They tell us it’s a good way to get ahead. The 
tough part is... there aren't enough bosses’ 
daughters to go around. But there's another 
way to call your shots. 

How? Look at the want ads! Business and 
industry are crying for men with special train- 
ing. 60,000 Engineers—Industrial Supervisors, 
Communications and Traffic Specialists are 
urgently needed. Demand has never been 
greater—or salaries higher—for trained people. 

With the right kind of training you can step 
into one of these jobs — write your own ticket. 
Without it you must compete with a few million 
other guys who are in the same boat. And, if 
times get tough, it's not going to be a good 
boat to be in. 


Clip coupon—and take your first big step to real success! 


aN 


Vil 


So act now! Choose the education for men 
who want to get ahead fast. Pick your future 
from sucé proven I.C.S, courses. Whichever 
field you choose it will be right because all 1.C.S. 
courses are developed by business and industry 
leaders who know what you need to know to 
go places. 

You get personalized guidance. Earn as you 
learn. Study in your spare time — at your own 
pace. And when you get the coveted L.C.S. 
diploma, it’s the frosting on the cake, Chances 
are by that time you've already been snapped 
up for a bigger job with a bigger price tag. 

Don't wa nother day! Choose your course 
and send for the free career booklets offered 
below. 


Fully Accredited Member 


1 National Home Study Couneit 


S., Seranton 18, Penna. 


INTERNATIONAL CORRESPONDENCE SCHOOLS ITQS Ss 


Box F5418M, Scranton 15, Penna. 


(ln Hawai 


Box 418, Honolulu. In Canada: 1.€.8, Canadian, Lid, Montreal) 


tion, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet 
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Di rammission a, Tecnicion 
nt Besse ‘Be 


Pui, Paper 
IVI ENGINEERING 


Public Account 
Bin aan pee 
Manetng 


fy 

(D)Stetching ant rae 

Suroworive 

Fd Baa, febuane 
fae Bete 
ASiomabite Mechanic 
fine foun’ Diese) 
Engine fume bp 


Dtngoatist 


Stet Steg wring 


r O Practical 
Telemeerig igg IGM SCHOOL (Diploma) 
Practical Ciectricisn 

Practical Uneman 


St ewe 
Meta concn SUPER 
Eire a 


sr 
idostnal Cectronies Ingest 


EWGINEERING 
(Protensant 


‘Ghemeal 
Era 
Eiectrical 
Mechanica! 


BEE ae 

cae 

oe 
Ea 


‘extie 
Diner lease speci”) 


Age___sen 


Jone Sate 


‘Special low rates to members of U.S. Armed Forces! 


202 porutar SCIENCE DECEMBER 1962 


For his “Horse” in the basement... 


If woodworking gives him pleasure, give 
him Stanley Power Tools for Christmas. 
He'll get year-round pleasure from these 
quality tools . . . the heavy-duty H75 
Sabre Saw ($44.95) that cuts 2" planking 
—is perfect for scrolls, curves, cabinets, 
plastics, veneers; the new, low-cost H271 
Power Saw ($44.50) with Stanley “Motor 
Saver” drive and other quality features; 
and the H8IS Drill Kit ($43.25 value for 
only $29.95), a sturdy, metal carrying 
case containing a Stanley H131 Drill, 
drill stand, 8 bits and every other needed 
drilling accessory. Drill, without kit and 


accessories, is available at special price 
during the Christmas season. 

See these quality Stanley Power Tools at 
your nearby hardware store and make 
your Christmas gift selections... sure 
to please. 


STANLEY POWER TOOLS 


NEW BRITAIN, CONNECTICUT 


NEW TECHNOLOGY GIVES THE RIVIERA 
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